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Abstract
College students are faced with stressors which can negatively impact memory
function, thereby, negatively affecting academic performance. This study used a field
experiment design to investigate the effects of brief mindfulness on levels of distress and
memory functioning between first-year community college students engaging in a brief
mindfulness intervention (n = 29) and a control group (n = 28) by using ANCOVA,
MANOVA, correlations, and descriptive statistics. Research questions examined whether
a brief mindfulness intervention lowered levels of distress in a treatment group. Second,
the study examined whether the intervention of brief mindfulness in a treatment group
improved memory function. Finally, the findings of this study answered if changes in
levels of distress mediated the effects of exposure to mindfulness on memory function.
Using the Brief Symptom Inventory, changes pre to postintervention levels of distress
were examined. Distress levels decreased in treatment and control groups following 15
minutes of relaxation (MBSR and unstructured). Differences in memory function were
examined using the WMS-IV. Positive correlations between the ability to recall visual
and verbal materials on a delay in both groups were found. The findings of this study
contributed to positive social change by emphasizing the high levels of distress
community college students experience. These findings support the importance of
implementing brief stress reduction opportunities in a classroom setting, whether
structured stress reduction, such as mindfulness based stress reduction (MBSR), or
unstructured relaxation-time, as a supportive measure to encourage healthy coping skills
in handling stress, thereby improving memory and the projection of improving physical
and mental well-being, as well as, educational outcomes.
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Chapter 1: Introduction to the Study
Introduction
In any learning experience, memory functions are the crux of learning. Daily
stress can negatively impact cognition and working memory (Rickenbach, Almeida,
Seeman, & Lachman, 2014; Vogel & Schwabe, 2016). Stress levels among traditional
college students are some of the highest of any other age group (American Psychological
Association, 2013; Conley, Travers, & Bryant, 2013; Saleh, Camart & Romo, 2017;
Welle & Graf, 2011). Colleges are becoming acutely aware of the impact of stress in the
lives of students and how it can interfere with learning processes, matriculation, and
overall well-being (Tugend, 2017). Recently, the Duke Endowment (2017) granted over
$3 million dollars to four participating universities to study stress factors among college
students with the goal of implementing collegiate intervention programs to encourage
resiliency among college students, thereby reducing stress levels while improving mental
health and educational outcomes.
College students face a variety of daily stressors, such as academic and social
pressures, moral pressures and familial expectations, which can leave students at a higher
risk of developing mental health issues (e.g., depression and anxiety), decreased
immunity function, and other physical health concerns (e.g., headaches) (Baghurst &
Kelley, 2014; O’Donovan & Hughes, 2008). It has been shown that students in college
often encounter short-term, acute stressors throughout the day (e.g., stress over an
upcoming examination, difficulties finding a parking spot, walking into class unprepared
for the lecture), which while generally adaptable, can have negative effects on overall
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health wellness (e.g., changes in immunity and sleep impairments) and academic success
(Beiter et al., 2015; Chang, 2006; Leppink, Odlaug, Lust, Christenson & Grant, 2016;
Milojevich & Lukowski, 2016; Rayle & Chung, 2007; Schneiderman, Ironson & Siegel,
2005; Uddin, 2015). In a study regarding the stressors college students face, it was found
female students scored higher on levels of perceived stress than their male counterparts
(Saleh et al., 2017). This study focused on the impact of learning, specifically memory
function, among community college students, when stressors were managed through the
brief use of components of mindfulness meditation. Using quick, mindfulness techniques
in an educational setting have not been studied regarding not only lowering stress levels,
but also measuring memory functions after the immediate implementation of brief
mindfulness meditation.
While previous studies have independently asserted that stress is associated with
memory problems, as well as shown that stress reduction techniques can reduce stress
(Anderson, Birnie, Koblesky, Romig-Martin, & Radley, 2014; Bremner, Shobe, &
Kihlstrom, 2000; Chen, Dube, Rice, & Baram, 2008; Hintz, Frazier, & Meredith, 2015;
Holzel et al., 2010; Kirschbaum, Wolf, May, Wippich, & Hellhammer, 1996; Yang et al.,
2013), no study has integrated all of these variables to assess the relationship between
stress and memory in an academic setting. Furthermore, short interventions are needed in
education where long, multi-week offerings are usually not feasible. The current study
determined the effectiveness of employing 15 minutes of brief mindfulness meditation,
using diaphragmatic breathing and sitting meditation on memory recall, among
community college students immediately prior to learning new material.
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Background
Stress is a part of everyday life (Marks, Murray, Evans, & Estacio, 2008). College
students experience inordinate levels of stress (Conley et al., 2013; Welle & Graf, 2011)
that can interfere with memory functions (Nauret, 2008; Rickenbach et al., 2014).
Therefore, it can be postulated that high levels of perceived distress can negatively
impact academic success since memory functions are vital to the learning processes.
Previous literature has investigated variables, such as memory and stress; stress and
educational outcomes; stress and mindfulness based stress reduction (MBSR) (Anderson
et al., 2014; Bremner et al., 2000; Chen et al., 2008; Holzel et al., 2010; Kirschbaum et
al., 1996; Leppink et al., 2016; Ramler, Tennison, Lynch, & Murphy, 2016; Vogel &
Schwabe, 2016; Yang et al., 2013), no study examined the effects of stress, memory, and
educational outcomes by measuring memory functioning. Additionally, no previous
research was found regarding the implementation of brief mindfulness meditation to
address the interconnectedness of these key components: stress, memory, and educational
outcomes.
To advocate for the mental health and well-being of college students and
potentially reduce rates of attrition, acknowledging the levels of distress students face is
vital. Universities and colleges can implement in-class brief mindfulness meditation to
provide tools to encourage stress management in the classroom, thereby potentially
lowering levels of acute distress and consequently improving memory retrieval. Since
stress has been recognized as an established part of life and stress has been found to
negatively impact memory processes (Nauret, 2008), these findings support the need to
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examine using an in-class, brief mindfulness-based meditation to investigate the effects
of acute stressors on learning.
Problem Statement
College students are confronted with multiple stressors including academics,
financial costs, increased independence and autonomy, social demands, and goal setting
for the future (Baghurst & Kelley, 2014; Bamuhair et al., 2015). It has been shown
students in college often encounter short-term, acute distress throughout the day (i.e.,
distress over an upcoming examination, difficulties finding a parking spot, walking into
class unprepared for the lecture, etc.), which while generally adaptable can also have
negative effects on overall health wellness (e.g., changes in immunity) and academic
success (Chang, 2006; Lin & Huang, 2014; Rayle & Chung, 2007; Schneiderman et al.,
2005; Shankar & Park, 2016). Distress, which is considered negative stress, can yield
consequences to college students, including academic performance (Lin & Huang, 2014;
Shankar & Park, 2016). Well-developed memory functioning is key to positive
educational outcomes and researchers have found stress negatively affects memory recall
(Dolcos, LaBar, & Cabeza, 2005; LeBlanc, 2009; Nauret, 2008; Vogel & Schwabe, 2016;
Shi & Liu, 2016). Acknowledging the effects of distress on educational outcomes is vital
to support college students as they pursue educational goals.
Kabat-Zinn (2013), the founder of MBSR, asserted that the initial step in
effectively coping with stressors is to first consciously recognize stress, thereby enabling
one to develop ways of more effectively dealing with “change in general, with problems
in general, [and] with pressures in general” (p. 291). It is this mindful awareness of stress
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that allows an individual greater freedom and flexibility as far as choosing how to cope
with the stressor based on the association between the individual and his/her
environment, that is, the coping resources available to the individual in their environment
(Folkman & Lazarus, 1987). Particularly since some stressors cannot be avoided, it is
important that individuals learn ways to effectively cope with stress. Interventions, such
as MBSR have been noted to reduce stress (Baghurst and Kelley, 2014; Holzel et al.,
2010; Mrazek, Franklin, Phillips, Baird, & Schooler, 2013; Oman, Shapiro, Thoresen,
Plante, & Flinders, 2008). Stress reduction in an educational setting can lower stress
levels among students (D’Abundo, Sidman, & Fiala, 2016; LeBlanc, 2016). In this study,
I sought to examine the effectiveness of brief mindfulness-based meditation on levels of
distress and memory outcomes among community college students.
To date, there has been no study that has examined distress, in-class brief
mindfulness-based meditation, and memory functioning. Studies suggest that many
college students experience significant levels of stress (American Psychological
Association, 2013; Conley et al., 2013; Saleh et al., 2017; Tugend, 2017; Welle & Graf,
2011). Roberts et al. (2011) asserted effective memory function was vital to learning
processes and ultimately, academic success. Beiter et al. (2015), Lin & Huang (2014),
and Shankar & Park (2016) found stress impedes academic success. Therefore, fostering
brief, in-class stress reduction can work to lower levels of distress and increase memory
function, which in turn may improve academic performance.

6
Purpose of the Study
This quantitative study examined if brief mindfulness (independent variable)
affected levels of distress (dependent variable) among first-year community college
students. Secondly, the study explored whether using brief mindfulness techniques
affected the dependent variable of memory functions. Next, levels of distress before and
after mindfulness exposure were examined to determine if changes in levels of distress
were associated with improvements in memory function.
Research Questions and Hypotheses
This study addressed three research questions:
Research Question (RQ) 1. Does the intervention of brief mindfulness
(diaphragmatic breathing and sitting meditation) lower levels of distress in a treatment
group?
H01. Exposure to a brief mindfulness intervention has no effect on levels of
distress among the treatment group when compared to no treatment controls.
Ha1. Exposure to a brief mindfulness intervention lowers levels of distress among
the treatment group when compared to no treatment controls.
RQ2. Does the intervention of brief mindfulness (diaphragmatic breathing and
sitting meditation) improve memory function in a treatment group?
H02. Exposure to a brief mindfulness intervention has no effect on memory
function among the treatment group when compared to no treatment controls.
Ha2. Exposure to a brief mindfulness intervention improves memory function
among the treatment group when compared to no treatment controls.
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RQ3. Do changes in levels of distress mediate the effects of exposure to
mindfulness on memory function?
H03. Changes in levels of distress do not mediate the effects of exposure to
mindfulness on memory.
Ha3. Changes in levels of distress mediate the effects of the exposure to
mindfulness on memory.
These research questions were addressed using secondary data consisting of
scores on the Brief Symptom Inventory (BSI), using 4 dimensions: anxiety (ANX),
somatization (SOM), obsessive-compulsive (O-C), and depression (DEP) (pre and
posttest), which measured levels of distress and scores on the Wechsler Memory Scale-IV
(WMS-IV), which measured memory functioning collected from first-year college
students at a 2-year college located in the Houston, Texas metropolitan area. These
findings were compared between a treatment group exposed to brief mindfulness
interventions and a group of students not exposed to the intervention.
Theoretical Framework
This study relied on the theoretical frameworks of the cognitive activation theory
of stress (CATS) (Reme, Eriksen, & Ursin, 2008) and Baddeley and Hitch’s theory of
working memory (Baddeley & Hitch, 1974). CATS focuses on learning expectations as
they relate to coping with stressors. Reme et al. postulated the ways individuals cope with
stress depends on expectancies which are either acquisition strength, discerning through
learning if an event is threatening, perceived probability (the individual’s perception of
control over a predicted stressor), or the affective value of the stressor. The affective
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value refers to whether the stressor will motivate the individual through attractiveness of
what the outcome of the stressor may be, dissuade the individual to engage in the stressor
through aversion, or not provide motivation either way, as a neutral outcome. There are
three possible outcomes to stress: (a) coping expectancy (an individual has the ability to
change the stress or even the perception of stress); (b) helplessness expectancy (an
individual’s actions have no effect on the stressor); or (c) hopelessness expectancy
(actions to thwart the stressor have negative consequences.
While CATS focused on the perception of stress, Baddeley and Hitch’s (1974)
theory of working memory provided the framework to examine memory functions.
Baddeley and Hitch contended new information, such as a college lecture, first go
through short-term memory. If the information was deciphered as relevant and the
individual was attentive enough to determine its relevancy, then the information was
encoded. Encoding is necessary in order to file information correctly in long-term storage
for later retrieval (i.e., recalling lecture information for an exam). Previous research
concluded attentional load effects of memory interfered with encoding and retrieval of
information when the attention of individuals was foiled by other tasks, causing a shift in
attention, thereby impairing memories (Allen, Hitch, Mate, & Baddeley, 2012). This
theoretical model was used in this study to investigate the effects of stress on memory
functions using the WMS-IV.
Nature of the Study
I examined secondary data collected from a convenience sample of first-year
college students at a 2-year community college in the Houston metropolitan area.
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Students were randomly assigned to a control group that did not receive mindfulness
meditation or to a treatment group that did receive mindfulness meditation. Levels of
perceived distress were measured using the BSI (dependent variable), and memory
function using the WMS-IV (dependent variable). Analysis of covariance, multivariate
analysis of variance, correlations, and descriptive statistics were used to test whether
engagement in the brief mindfulness intervention (independent variable) positively
impacted stress and memory function and whether changes in perceived distress mediated
the effects of the intervention on memory.
Definitions
The terms defined below are key terms, which were used throughout the study.
Brief mindfulness meditation: Brief mindfulness meditation consisted of
diaphragmatic breathing and sitting meditation, which are two components of MBSR
(Kabat-Zinn, 2014).
Diaphragmatic breathing: Diaphragmatic breathing is a breathing technique in
which an individual intentionally relaxes the abdomen when breathing. As the breath
enters the diaphragm, the abdomen slightly expands. This breathing technique allows
individuals to slow down breathing while intentionally taking deeper breaths, which
expand the diaphragm, lessening the tendency to breathe from the chest area (Kabat-Zinn,
2014).
Gender: Gender is defined as male or female, as participants self-identified on a
demographic sheet.

10
Mindfulness: Mindfulness is when an individual consciously self-regulates
attention, with nonjudgmental awareness, while accepting internal and external realities,
and letting go (Erogul, Singer, McIntyre, & Stefanov, 2014; Kabat-Zinn, 2013).
Mindfulness-Based Stress Reduction (MBSR): Mindfulness-based stress reduction
is comprised of formal and informal mindfulness meditation. Formal methods include
gentle Hatha yoga, sitting meditation, and walking meditation. Informal methods include:
awareness of events, awareness of breathing, intentional awareness of routines and
happenings (Kabat-Zinn, 2014).
Sitting meditation: Kabat-Zinn (2014) explained the process of sitting meditation
as follows: Sitting meditation consists of sitting in a chair with both feet flat on the floor.
The individual’s back will not rest on the back of the chair, instead the individual will sit
erect and allow the spine to support the back, with the head, neck, and back vertically
aligned. While sitting in this posture, the individual will be attentive to breathing, feeling
the air coming in and out (using the diaphragmatic breathing technique). Sitting
meditation, while aware of breathing, the individual will be mindful in the present, each
breath at a time.
Stress: Lazarus and Folkman (1987) defined stress as the relationship between the
person variables and the environmental variables, as appraised by the individual as being
either greater than his/her perceived coping resources and/or endangering immediate
and/or long-term well-being, which causes stress (Butler, 1993). Distress and stress were
used interchangeably throughout literature (McKenzie & Harris, 2013).
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Assumptions
The testing instruments used in the study, the BSI and WMS-IV, have been
assessed for reliability and validity and are considered professionally sound testing
instruments to adequately assess for levels of perceived distress and memory function.
These instruments have been assessed for construct validity, test-retest reliability, and
generate high levels of internal consistency; therefore, it was assumed test results yield an
accurate representation of participants’ current state of stress and memory abilities
(Cassady & Dacanay, 2012; Chittooran, 2012; DeRogatis, 1993). It was assumed
(di)stress is a complex process of both external and internal factors, which can affect
physiological processes (American Psychological Association, 2018; McKenzie & Harris,
2013). It was assumed stress can also affect neurological function (McEwen, 2007;
Osborne, Pearson-Leary, & McNay, 2015; Wolf, May, Wippich, & Hellhammer, 1996).
Overall, stress levels are assumed to be high among college students (American
Psychological Association, 2013; Conley et al., 2013; Ramler et al., 2016; Saleh et al.,
2017).
Scope and Delimitations
The intent of this study was to investigate the usefulness of brief stress
interventions in a college classroom to reduce levels of perceived distress and the effect
on memory function. The respondents of the study composed of 57 first-year community
college students from a convenience sample. Community college students were
considered for this study since this population tends to cope with additional stressors
(such as providing for a family or representing the first in a generational line to press
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towards a degree) when compared to students enrolled in 4-year institutions (American
Psychological Association, 2013; Conley et al., 2013; Inceptia, 2013; Tugend, 2017;
Welle & Graf, 2011; Zeidenberg, 2008). First-year community college students were
studied as they have academic stressors with learning experiences, and other contributing
stressors, such as adjusting to new responsibilities and expectations as first-year college
students.
Students in the Houston metropolitan area were selected from a 2-year
community college as part of a collaborative institutional interest in the possible
implementation of stress reduction strategies among enrolled college students. The
community college site reflected a diverse population and its size provided relative ease
of data collection. The Houston area was recently touted as the “most diverse place in
America,” by the LA Times (Mejia, 2017).
The focus of the study was on first-year community college students. Stress levels
were presumed to be highest among incoming freshmen, as they adapt to the transition of
college (Saleh et al., 2017). Therefore, students who have previously attended as firstyear students were not included in the recruitment.
The study used the theoretical basis from CATS and Baddeley and Hitch’s theory
of working memory. Student participants’ levels of perceived distress were self-rated,
along with how memory functions may or may not improve if brief mindfulness
meditation was introduced. When brief mindfulness meditation was introduced to the
treatment group, a posttest BSI revealed if levels of distress changed following the
intervention.
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Other theoretical frameworks, such as the cognitive load theory, were not used in
this study. While cognitive load theory does incorporate concepts of working memory
and how extraneous factors can interfere with learning processes, the emphasis of
learning context-dependence, that is the environment in which learning takes place, was
not applicable to the current study (see Hazan-Liran & Miller, 2017; Leppink, 2017). In
the current study, the learning environment was not in question, rather the levels of
perceived distress individual students bring into the classroom were potential barriers to
effective memory function. The goal of this study was to provide additional insight into
the stress-memory connection, but also provide practical suggestions for incorporating
brief mindfulness meditation in a classroom setting to improve memory function, thereby
improving educational outcomes.
College students were chosen for this study, as college students have been found
to be one of the highest stressed population groups (American Psychological Association,
2013; Conley et al., 2013; Tugend, 2017; Welle & Graf, 2011). First-year college students
at a community college were specifically targeted for this study. As Zeidenberg (2008)
noted, community college students compose half of all college students in the United
States. In order to have academic levels commensurate with college level courses,
community college students contend with higher rates of remediation course work than
their 4-year university counterparts. Additionally, according to Zeidenberg (2008),
community college students tend to have lower degree completion rates when compared
to students enrolled in a 4-year institution and are most often first-generation college
students with limited knowledge of resources to aid in college success. Inceptia (2013)
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surveyed first-year college students around the United States and discovered almost one
in five community college students are stressed about finances, while only 7 % of
students enrolled in 4-year institutions feel financial stress. This survey also found
students in community colleges work, on average, more hours per week when compared
to their 4-year university counterparts. A greater number of community college students
surveyed had the additional stressors of providing for a family when compared to
students enrolled in a 4-year institution (Inceptia, 2013). While college students are
stressed, it appears students attending community college cope with additional stressors
deeming them an appropriate research group to study stress and memory function and the
potential of mindfulness to beneficially affect these (American Psychological
Association, 2013; Conley et al., 2013; Inceptia, 2013; Tugend, 2017; Welle & Graf,
2011; Zeidenberg, 2008).
Limitations
The participant sample of this study introduced some potential limitations.
According to the U.S. Department of Education’s National Center for Education
Statistics (2017), the percentage of individuals enrolling in college in 2017 has
quadrupled since 2000, indicating many Americans are now attending college. However,
it was still important to consider that findings from a sample of first-year college students
at a 2-year community college in the Houston metropolitan area, may not accurately
represent the memory abilities or stress levels found in a general, nonstudent population.
While the Houston region is diverse, the represented students in the community college
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selected for this study may not represent life stressors college students in other cities,
states, or countries face.
To address the potential limitations of representation, these were noted and
recommendations for further research were provided in order to expand the study to
college students in community colleges and universities in other geographical areas, as
well as, other walks of life, including, but not limited to data collection at locations such
as, work sites, homeless shelters, community event centers, and churches, in order to
reach a more varied demographic.
While not every first-year college student is at least 18 year of age, in order to
protect vulnerable populations and eliminate the need for third party (parental/guardian)
consent, only individuals at least 18 years old were included as participants in this study.
The sample did not include continuing year students and therefore, the results may not
generalize to students who have been in college for at least a year and whose levels of
distress may have adapted to demands.
Another potential limitation was the use of the quantitative design, which did not
allow participants to provide additional information or explanations on items such as the
BSI. In a qualitative study, the researcher could ask broad questions allowing a
participant to further explain their thoughts and experiences regarding their levels of
perceived distress. However, in a quantitative study with close-ended questions and
statements, the outcomes were limited to the particular questionnaire items and associated
constructs it assessed.
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Additionally, participants’ premorbid psychiatric disorders and/or medical health
disorders that may exacerbate levels of distress were not be disclosed by the participants
at any time during data collection due to the potential of personal intrusion. While
knowing participants’ premorbid conditions may be helpful in understanding the data
collected, it was not necessary for the intent of this study and viewed as overly intrusive.
The WMS-IV is a testing instrument that cannot be given to individuals with
severe visual impairments due to visual reproduction or to individuals with limited fine
motor skills due to visual reproduction. If a participant had a significant visual
impairment, hearing impairment, and/or fine motor impairment, it was noted by selfdisclosure on the demographic sheet. If a participant disclosed a significant visual or fine
motor skill impairment, the individual’s results from the visual reproduction subtests
were discarded and only verbal subtest scores were used for that person’s data analysis;
in cases where the participant identified as having a significant hearing impairment, the
data on their verbal subtests was discarded. In the future, an alternative verbal and/or
visual memory scale may be implemented for individuals with hearing impairments,
visual impairments, and/or individuals with fine motor impairments to ensure equal
participation in the study.
In this study, specific elements of mindfulness intervention, levels of perceived
distress, and memory function in college students were examined. While other
phenomena intersected with the current research interests of memory function and stress
in college students, in order to narrow the research focus, other phenomena, such as the
interaction of sleep deprivation on memory processes (Patrick et al., 2017), sleep

17
deprivation on levels of stress (Hershner & Chervin, 2014) and the effects of memory
function in college students when attentional disorders and/or learning disorders were
present (Gropper, Gotlieb, Kronitz, &Tannock, 2014) were not examined or included as
variables for the purposes of this research study. Limiting the factors of examined
phenomena to the stress of first-year community college students, memory, and
mindfulness interventions, allowed the concentration of research to these areas, thereby
ensuring a thorough understanding and expertise by the researcher in fields pertinent to
this study.
Significance
Considering the breadth of research which indicated high levels of distress had a
negative association with memory functioning, combating stress levels would be
important to improve memory functions and educational outcomes (Baumeister,
Campbell, Krueger, & Vohs, 2003; Vaez & LaFlamme, 2008). Although higher numbers
of individuals are enrolling in colleges and universities, rates of attrition are high, with
only 33% of United States adults obtaining a bachelor’s degree (Ryan & Bauman, 2016).
From a societal standpoint, more college graduates mean greater earning power, and
greater contribution to fields and economic growth (Raniseski, 2014). In addition to
improving educational outcomes, the effects of mindfulness meditation techniques were
found to improve physical health, as well as emotional well-being (Gross et al., 2009).
Reflecting on high percentages of stress among college students, including high incidence
of depression and anxiety (Pierceall & Keim, 2007), through the incorporation of
mindfulness meditation as a way of life on a college campus, the development of lifelong
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coping skills among college students may benefit in effectively managing stress. This
study contributed to positive social change by indicating the importance of stress
reduction in college classrooms to improve memory functions.
Summary
College students experience high rates of distress (Conley et al., 2013; Welle &
Graf, 2011), putting them at risk for a host of physical ailments, emotional exhaustion,
and consequently, poorer memory abilities (Nauret, 2008; Rickenbach et al., 2014). Since
distress negatively affects memory (see Nauret, 2008), and memory is one of the
foundations of learning (see Arsenio & Loria, 2014; Vaez & LaFlamme, 2008), then it
can be postulated that distress may negatively affect memory for some individuals.
Through the use of brief, in-class techniques, via diaphragmatic breathing and sitting
meditation, to determine if there was a reduction in levels of perceived distress and
differences in memory functions from participants that used diaphragmatic breathing and
sitting meditation and those participants that did not. This study examined this possibility.
The literature review provided evidence of the stress-memory connection, as well as
efficacy of mindfulness-based meditation techniques to reduce distress levels. The
methodology chapter highlighted the theoretical basis of research using the CAT and
Baddeley and Hitch’s theory of working memory, as well as the structure of the
experiment and data collection from students at a 2-year community college in the
Houston metropolitan area. Chapter 4 provides a thorough explanation of the data
collection process, data analysis from the collected secondary data, and answered the
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research questions. Chapter 5 discusses the study findings, their implications considering
previous research, and provided recommendations for future research.
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Chapter 2: Literature Review
Introduction to Literature
The purpose of this study was to determine if a brief mindfulness meditation
intervention, consisting of diaphragmatic breathing and sitting meditation (two
components of MBSR), increased memory retention and recall by reducing levels of
distress in a college classroom setting.
A thorough review of existing literature was conducted using the Walden
University Library databases, including Thoreau Multiple Database Search,
ScholarWorks, PubMed, ERIC Database, Education Source, Directory of Open Access
Journal, Journals@OVID, EBSCOhost, as well as Google Scholar. A variety of key terms
were used to find relevant research in search engines: stress; stress and memory function;
stress and MBSR; stress and meditation; stress reduction; stress and college students;
distress; stress; acute stress; Wechsler Memory Scale; and Brief Symptom Inventory.
The stress-memory connection was established in a variety of previously
reviewed studies. Heightened levels of stress negatively impacted memory retention and
adequate recall (Nauret, 2008; Rickenbach, Almeida, Seeman, & Lachman, 2014). Since
Nauret (2008) contended stress strains memory functions, stressed students will likely
have greater difficulties processing and encoding newly learned material for later
retrieval, than their nonstressed counterparts. These findings supported the need to
examine if an in-class stress reduction technique could mitigate the effects of stressors on
learning. While previous studies investigated variables such as memory and stress; stress
and educational outcomes; stress and MBSR (American Psychological Association, 2018;
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Anderson et al., 2014; Bamber & Schneider, 2016; Bamuhair et al., 2015; Bremner et al.,
2000; Chen et al., 2008; Holzel et al., 2010; Kirschbaum, Wolf, May, Wippich, &
Hellhammer, 1996; Leppink et al., 2016; Lin & Huang, 2014; Osborne et al., 2015; Saleh
et al., 2017; Shankar & Park, 2016; Yang et al., 2013), no study examined the
tridirectional effects of distress, memory, and educational outcomes. Additionally, no
research was found regarding the implementation of brief stress reduction techniques to
address these three components: distress, memory, and educational outcomes.
Stress
In those times of striving to do the best and falling short, for whatever the reason,
those times can be stressful. “Some days, doing ‘the best we can’ may still fall short of
what we would like to be able to do, but life isn’t perfect on any front-and doing what we
can with what we have is the most we should expect of ourselves or anyone else”
(Rogers, 2003, p. 14). Seyle (1956) described stress as anything, which imposed a threat
to the homeostasis (the norm) of an individual’s life, either negatively, positively, or
neutrally. Folkman and Lazarus (1987) contended that stress was based on the association
between the individual and the perceived internal and external variables/coping resources
available to them. For example, person variables were the individual’s values, beliefs,
commitments, and goals. The environmental variables were the demands, resources,
constraints, and frequency and was the association between these two types of variables
and the individual’s ability to cope (or not cope) within their environment that lead to
stress (Folkman & Lazarus, 1987, p. 144). Stress can be caused by multiple factors, such
as a move to a new school, a job promotion, the death of a loved one, a fight with a
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friend, worries over finances, trying unsuccessfully to find a parking place, being stuck in
traffic or feeling there is insufficient time to meet demands.
No one is immune to experiencing stress and college students were no exception.
In fact, millennials, individuals aged 18 to 33 years old, were reported to be the most
stressed of any age group (American Psychological Association, 2013). Saleh et al.
(2017) studied French college students, aged 18 to 24, and found almost two thirds of the
483 students studied were suffering from psychological distress, including depressive
symptoms and anxious features. Among those participants, researchers found women
participants had higher rates of perceived stress and sense of helplessness, lowered rate of
self-efficacy, and more psychological distress, including insomnia and somatic
complaints. Beiter et al. (2015) examined mental health services provided at a private
college in Ohio, which indicated an increase in mental health services by 231% over a 4year period. Through studies such as these, the high rates of stress levels in college
students are apparent.
Stress can manifest in a variety of ways, including physiological reactions,
psychiatric disorders, and academic performance (Leppink et al., 2016). A study by Welle
and Graf (2011) found college students encounter some of the most stressful times an
individual has throughout life. This study also found that students transitioning directly
from high school to college experienced the most distress. Leppink et al. (2016) studied
1,885 college students and found severe perceived stress was associated with poorer
academic performance, higher rates of psychiatric symptoms, and declines in physical
health. Common college stressors were noted as increased academic workload, faster
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pace of required learning, increased independence, decreased supervision, pressure to
make new friends, finances, and the quest for finding purpose (Welle & Graf, 2011).
Conley et al. (2013) echoed these findings, asserting college students, with a median age
of 18, experience high levels of stress. A study by Milojevich and Lukowski (2016)
discovered poor sleep quality was reported among studied undergraduates who reported
they were otherwise healthy sleepers, prior to college. These participants also reported
increased internalization of problems and higher rates of externalizing behaviors than
they had experienced prior to college.
Stress has been determined as pervasive in society and, as Marks et al. (2008)
contended, it “has become a major feature of modern living” (p. 269). Since everyone has
a unique, personal threshold for stress, levels of distress affect individuals in differing
ways. Selye (1956) posited that stress was a response to stimuli and individuals
developed physiological patterns as a result of experiencing the stressor called general
adaptation syndrome. The physical reaction to distress is a complex mechanism, which
follows a predictive physiological response (Laureate Education, Inc., 2012).
Stress has been viewed as a holistic experience and began physiologically
(Laureate Education, Inc., 2012). According to Laureate Education, Inc. (2012), the body
is considered the first to respond to stress before the emotions, which then begins the
cascade of responses. The first reaction is the quick decision of either fight or flight in
response to the stressor. This response of the autonomic nervous system involves the
parasympathetic and sympathetic nervous systems. The limbic system first is signaled by
the threat of the stressor (Dalgleish, 2004). Corticotropin and arginine vasopressin are
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then released which alerted the individual of the stressor and began the domino effect of
the physiological reactions to the stressor, while adrenocorticotropic hormone (ACTH)
and thyrotropic are stimulated through the pituitary gland and deposited into the blood
stream (Laureate Education, Inc., 2012). Additionally, heart rate increases, along with
oxygen levels and respiration rates. Senses become hypervigilant, pupils dilated,
peripheral vision acuity increases as the body prepared for the threat. The vessels began
vasoconstriction, while the digestive system slows, blood pressure increases, perspiration
increases to help stabilize the potential of overheating, and the number of platelets in the
blood increases. In other efforts to conserve energy and resources, immune system
function decreases and thyroxine was released into the blood stream, which increased
metabolism, energy consumption, and increased physical responsiveness. The adrenal
gland releases cortisol, epinephrine, and norepinephrine into the body. As a result, the
liver converts glycogen into glucose, which provides additional energy for the body to
fight the threat. Fats and proteins are also released which provides the body with
adequate resources to respond to the stressor. The release of adrenaline quickly
accelerates throughout the body as an additional resource to respond to the stress. The
hypothalamic-pituitary-adrenal axis (HPA) regulates the hormonal response to stress,
which can last for days after experiencing the threat, even transient threats (Laureate
Education, Inc., 2012).
College students tend to experience high rates of stress and research indicated
these high levels of distress dispose this population to possible mental health problems as
well, such as anxiety and depression, substance abuse, physical ailments (i.e.,
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gastrointestinal), other addictive behaviors, in addition to inattention (American College
Health Association, 2011; Compas, Connor-Smith, Saltzman, Thomsen & Wadsworth,
2001; Conley et al., 2013; Marin et al., 2011; Watson & Pennebaker, 1989). Once stress is
introduced, it could take the form of feelings of nervousness, feeling tense and on edge,
feelings of panic, increased irritability, inattentiveness, feelings of sadness, being overly
forgetful, and at its most extreme, self-injurious or suicidal. Suicide has been affirmed as
the second leading cause of death among college students (Novotney, 2014). While stress
was not considered a mental health disorder, it is identified as a contributor to affective
concerns, such as depressive symptoms and anxiety. With nearly one in every two college
students who have endorsed symptoms of depression, the comorbidity with heightened
levels of perceived stress cannot be overlooked (Welle & Graf, 2011). Additionally,
according to Novotney (2014), almost half of college students experienced overwhelming
anxious features. Rising numbers of mental health concerns among college students,
including increased incidence of suicide attempts, increased rates of depression and
anxiety, and increased levels of perceived stress, all indicated college students are a
population in need of effective intervention strategies to cope with distress (see
Novotney, 2014; Welle & Graf, 2011). Stress effects more than the emotional state of a
person, further jeopardizing the homeostasis of individuals by effecting physical
processes (Mokdad, Marks, Stroup, & Gerberding, 2004). Female students described
stress as something that entailed physical and emotional consequences, while most male
students described stress primarily in terms of its physical manifestations (Chandra &
Batada, 2006). Stress influences the well-being of college students on a broad spectrum,
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by impacting mental and physical health (see Chandra & Batada, 2006; Mokdad, Marks,
Stroup, & Gerberding, 2004; Novotney, 2014; Welle & Graf, 2011).
Providing college students strategies for stress management was considered an
integral part of teaching effective coping strategies in handling the inevitable stressors
they face throughout life. Compas et al. (2001) supported this assertion by explaining the
stressors older adolescents encountered and how they handle those stressors, influenced
the way they handled stress throughout their lifespan if new methods were not
introduced. This argument further underscored the importance of teaching effective stress
management techniques to college students.
While much research on college students primarily focused on traditional students
in the millennial generation, the age demographic at many colleges shifted to include
larger numbers of non-traditional students. As Gardner and Barefoot (2012)
acknowledged, adult (nontraditional) students returning to college or attending college
for the first time, encountered additional stressors when compared to traditional students.
“Adult students often experienced a daunting lack of freedom because of many important
conflicting responsibilities” (p. 12). Adult students often had full-time jobs, families to
care for, and other roles that they had to fill while the new role of student fell into place
amidst the existing roles. These adult learners comprised at least 50% of the enrollment
among colleges and universities (Miller Brown, 2002) and were a demographic that
should not be ignored.
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Mindfulness
Mindfulness could be described as deliberate, self-regulated attention,
nonjudgmental awareness, the acceptance of both internal and external realities, and
letting go (Erogul et al., 2014; Kabat-Zinn, 2013). Kabat-Zinn (2013) designated
“moments of mindfulness” as “moments of peace and stillness, even in the midst of
activity…It is the only human endeavor I know of that does not involve trying to get
somewhere else, but rather, emphasizes being where you already are” (p. 55). The
foundational practices of mindfulness are organized in Table 1 and provide descriptions
of each tenant.
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Table 1
Mindfulness Practice: Attitudinal Foundation
Foundation
Non-Judging

Patience

Beginner’s
Mind

Trust
Non-striving

Acceptance

Letting Go

Description
a) Become aware of automatic
judgments
b) Pay attention to the mind (i.e., what
is labeled as good, bad, and neutral)
a) Foster patience within the mind and
body when practicing mindfulness
b) Moments do not have to be filled
with activity or more thinking
c) Be open to each moment, accept it,
and know it
a) The willingness to see even the
ordinary as extraordinary
b) Viewing things as if it is for the first
time without the history of personal
thoughts, emotions, or opinions
a) Trust self and instinct
a) Meditation is non-doing
b) The goal is authenticity of self
c) Pay attention to what is
authentically happening (i.e., if you
feel tense, be mindful of the
tension)
d) Be in the present
a) Willingness to see things are they
are in the moment
b) “Healing is coming to terms with
things as they are” (p. 27)
a) Purposefully stop the tendency to
ruminate on some aspects of
experiences and reject others
b) Let the current experience be what
it is
c) Observe the present, moment to
moment
d) Let go of the impulse to judge
experiences, feelings and thoughts

Note. Seven-attitudinal foundations of mindfulness practice and descriptions found in
Kabat-Zinn (2013).
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In 1979, Kabat-Zinn (2013) founded the MBSR program through the Stress
Reduction Clinic at the University of Massachusetts Medical Center. In this context,
mindfulness was introduced, sans cultural and religious tenants but as a secular form of
meditation. MBSR included both formal and informal methods of mindfulness. Formal
methods included body scan, gentle Hatha yoga, sitting meditation, and walking
meditation. Informal methods of include awareness of events, awareness of breathing,
intentional awareness of routines and happenings (Kabat-Zinn, 2014). To date, over
20,000 individuals have participated in the 8-week course at the Stress Reduction Clinic.
Mindfulness programs have spread throughout the world with 720 programs based on
MBSR incorporated in medical treatment, such as hospital and clinic settings, adding to
the field of behavioral and integrative medicine (Kabat-Zinn, 2013). While the
incorporation of mindfulness in various health care settings continued to be studied quite
extensively (Tacon, 2003; Lamkin & Slavich, 2014; Morgan, Simpson, & Smith, 2015),
research on the inclusion of such programs in educational settings was more limited
(Shapiro, Brown, Astin, 2008; Schonert-Reichl et al., 2015).
Rosenzweig, Reiel, Greeson, Brainard, and Hojat (2003), over 4 years, studied the
moods of second year medical students who participated in a 90 minute, 10-session,
weekly seminar MBSR course. These students were also instructed to participate in 20
minutes of formal meditation, 6 days a week with the use of an audio cassette provided to
them for guidance. In the seminar sessions, students were instructed on body scan, breath
awareness, mindful stretching, sitting meditation, walking meditation, and guided
imagery. At the conclusion of the course, 88% of participants felt mindfulness practice
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was helpful or very helpful. Over half of the participants reported increased capacity to
cope effectively with stressors following the intervention. Almost all the participants
(98%) reported they would recommend MBSR programs to other medical students and
would refer their patients to such programs. The study presented by Rosenzweig et al.
(2003), supports the use of MBSR as a way to lower stress levels.
A study of medical students with the incorporation of mindfulness within the
curriculum was conducted on first-year students (Erogul et al., 2014). Participants
attended an 8-week MBSR program, which lasted 150 minutes, once a week and daily,
at-home meditation for 40 minutes. Participants were instructed on body scan, breath
meditation, and breathing-based yoga. Students reported a reduction of perceived stress
(pre to posttreatment) and increased rates of self-compassion. At 6 months, posttreatment rates of self-compassion continued to be higher than the participants’
pretreatment scores, but levels of perceived stress did not show improvement 6 months
after the intervention. Additionally, factors of resiliency were tested pre and postreatment and did not demonstrate significant changes. Erogul et al. (2014) found the
implementation of MBSR temporarily decreased levels of distress among medical
students, but the benefit of lowered perceived stress levels did not persist past 6 months
posttreatment.
Another study included students enrolled in second and third semester clinical
psychology and medical programs, and sought to determine the efficacy of mindfulness
training as a means to improve coping skills (Halland et al., 2015). This study included
90-minute-sessions of mindfulness training, once a week, for six weeks; with 30 minutes

31
of daily, at home practice. While the study did not indicate the specific mindfulness
techniques that were practiced, it was indicated this was a formal training program at the
University of Oslo and University of Tromso in Norway. The Ways of Coping Checklist
and Basic Character Inventory were used pre and postintervention. Compared with
controls, participants in the treatment group were found to have better problem-focusing
coping skills, postintervention and improved problem-focused coping skills. It was
determined mindfulness training helped participants transform stressful events into more
manageable challenges, post-treatment. This study did not explore educational or
academic outcomes as a result of mindfulness, but was able to provide evidence of
increased problem-focused coping, among participants practicing mindfulness, when
faced with stressors.
Examination of other studies found the impact of MBSR on relaxation and levels
of distress. Aherne et al. (2016) indicated the usefulness of MBSR for increasing
satisfaction levels in medical students, but this study did not examine the impact of
memory function. Another recent study by LeBlanc (2016) studied the effects of acute
stress on medical students, but the recommended treatment measure for coping with
stressors was the cognitive behavioral approach of stress inoculation training, not
mindfulness-based methods of relaxation. A study of 225 university students found a
mindfulness stress management unit taught within a semester, including application
activities, lowered levels of stress among student participants. As a result of this study,
recommendations were made to educate students on mindfulness-based programs, in
which students learn stress management techniques (D’Abundo et al., 2016). Sibinga et
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al. (2011) also examined the usefulness of MBSR techniques when studying levels of
stress, including school performance and interpersonal relations of a small sample of
youth with HIV and youth at-risk for contracting HIV. This study also provided support
to the efficacy of MBSR techniques as a means to reduce overall distress, which could be
generalized to college students in the current research study.
A study of fourth and fifth grade students detailed the implementation of a
teacher- led 12-week program, which taught the tenants of mindfulness and guided
students in focused deep breathing and attentive listening for 3 minutes, each school day,
three times a day, throughout the duration of the 12-week program. Following the
conclusion of the study, students who participated in the mindfulness program
demonstrated significant improvements over their control counterparts on tests of
executive functioning, better math performance, improved measured of well-being, and
higher levels of pro-social behaviors (self-reported and peer-reported) (Schonert-Reichl et
al., 2015). While this study did not specifically test memory functioning in the students, it
did measure executive functioning performance, which is key to memory. Levels of
stress, via the hormone cortisol through salivary collections, were tested, but these
findings were inconclusive when comparing levels of cortisol between the control and
treatment groups. Schonert-Reichl et al.’s (2015) study demonstrated promise in the
incorporation of mindfulness in elementary education, which has the potential to show
similar success among individuals in a college setting. Research published in 2017
detailed a small pilot study of graduate and undergraduate college students who
participated in brief mindfulness interventions in a healthcare curriculum (Schwind et
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al.). These students participated in instructor-led activities consisting of 5 minutes of
mindful breathing at the beginning on their weekly class and 5 minutes of lovingkindness
meditation at the end of the class. These students were also instructed to practice at home,
4 to 5 times a week, of 5 to 15 minutes of mindful breathing. At the end of the twelveweek term, although most students did not follow through with the at-home exercises,
students reported increased levels of empathy, increased compassion, increased
reflexivity, increased thoughts of kindness, and reported feeling more relaxed, with lower
levels of perceived stress and anxiety, from the 10 minutes of in-class mindfulness
practice. Schwind et al.’s recent study also highlighted the lack of research of the
integration of mindfulness in higher education curriculums.
Mindfulness has been described as a learned skill, to be developed and refined
through on-going practice (Kabat-Zinn, 2013). Interventions, such as MBSR techniques
have been noted to reduce stress (Baghurst and Kelley, 2014; Holzel et al., 2010; Mrazek
et al., 2013; Oman et al., 2008). These findings supported the need of the current study,
on the examination of in-class, stress reduction techniques as a way to possibly mitigate
the effects of acute stressors students face on a daily basis.
While previous studies independently asserted the stress and memory connection,
as well as the connection to stress and stress reduction techniques, no study integrated all
of these variables to assess the potential impact of a stress reduction intervention on
levels of distress and memory function in an academic setting. While a review of
literature discovered various studies examining the effects of different types of meditation
(i.e., non-sectarian, modified MBSR) on mood and stress (Del Prato, Bankert, Grust, &
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Joseph, 2011; Lane, Seskevich, & Pieper, 2007), no study was found within the literature,
which employed the use of brief stress reduction techniques (i.e., 15 minutes), as a means
to lower distress levels and thereby improving memory function, as tested in an academic
environment. One study of patients with a diagnosis of fibromyalgia, found these patients
coped better with pain levels when diaphragmatic breathing was used on a regular basis
(Paolucci et al., 2016), which indicated the potential usefulness of this stress reduction
technique in other settings, such as in an education classroom. After a thorough review of
the literature, the closest study found was from Ramsburg and Youmans (2014), an
examination of 6 minute, in-class meditation techniques, that assessed mood factors,
behavior, and cognition during college lectures. However, this study did not examine the
impact of acute stress levels on memory functions.
After a review of literature, no study was found which incorporates the
components of distress, memory, and the use of MBSR. Examining one time, brief
mindfulness meditation techniques, to determine the effectiveness of such stress
reduction techniques on memory functioning, while using measures of formal memory
assessments, has not been carried out prior to this study. This study examined the effect
of in-class, brief mindfulness meditation on the levels of distress and memory
performance of college students.
Stress and Educational Outcomes
It was shown that college students often encountered short-term, acute stressors
throughout the day (i.e., stress over an upcoming examination, difficulties finding a
parking spot, walking into class unprepared for the lecture, etc.). These were generally
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adaptable, but as mentioned, these could also have negative effects on overall health (i.e.,
changes in immunity, increases in anxiety and somatic symptoms such as headaches) and
academic success (Chang, 2006; Rayle & Chung, 2007; Schneiderman et al., 2005;
Baghurst & Kelley, 2014; O’Donovan & Hughes, 2008). Considering roughly 80% of
college students felt they experienced stress on a daily basis (Associated Press Survey,
2008; Pierceall & Keim, 2007), the educational impact of distress may be detrimental to
educational outcomes.
Ryan (2009) studied community college students and discovered the top seven
stressors, listed in order from most distressing, according to student reporting: minor
hassles, such as long lines and transportation; deadlines; too many demands; interruptions
in academic goal achievements; poor access to resources; competition; and failing
coursework. Those students who believed daily hassles were out of their control saw the
situation as even more stressful. In another study, it was found that academic demands
were the most compelling source of stress among college students (Pierceall & Keim,
2007). A number of studies which were reviewed focused on students in the medical
field. In one such study, medical undergraduate students were found to experience fear of
failure, anger, and even feeling incompetent when faced with stressful situations. This
study determined student concentration levels, problem solving abilities, and decisionmaking skills were all hampered by increased levels of stress, as measured using the
Perceived Stress Scale (Sajid, Ahmad, & Khalid, 2015). Commensurate with other
previously mentioned research findings, a 2008 study in Sweden also found stress among
university students was much higher than their peers not attending post-secondary
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training (Vaez & LaFlamme, 2008). Vaez and LaFlamme (2008) discovered a negative
association between academic performance and the degree of stress encountered by
students. The study found students with better stress appraisal skills and healthy coping
styles yielded better scores on measures of academic performance. Another study echoed
these findings, however, in a younger population (Arsenio & Loria, 2014). Arsenio and
Loria (2014) noticed middle school students in their study, with negative moods and
negative affect during academic tasks, had lower GPAs. It was found the higher the
academic stress, the more negative the affect and general mood of the students. These
findings demonstrate stress affects academic performance.
The Stress and Memory Connection
Stress has been considered an inevitable part of life, therefore understanding its
effect on memory function was important in the authentication of stress reduction
techniques as a means to improve memory functioning (McEwen, 2007). McEwen (2007)
explained the brain is the first receiver of stressful situations, which then determines the
level of stress a stimulus should be expected to create and the body acted accordingly.
Through this activation of brain functioning, higher-level cognitive processes, such as
decision-making and memory were found to be affected by stress.
Memory functions were studied as a complex process with many components,
which worked in concert with one another to retain and retrieve experiences and
knowledge. To first understand the potential underpinnings of stress to memory function,
one must first understand the basis of brain function as it regarded to memory
functioning. The study of comparative neuropsychology found interconnections between
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short-term memory and learning with executive functions and frontal lobe involvement
(Boutet, Milgram, & Freedman, 2007). “Reversal learning involve[d] shifting stimulusreward contingencies. As such, reversal learning [wa]s considered a measure of executive
function [which] refer[red] to a general cognitive mechanism thought to regulate a variety
complex cognitive operations subserved by the frontal lobe such as flexibility, inhibition,
problem solving, planning, and monitoring of short-term memory information” (p. 271).
These higher level executive functions are heavily exercised in educational settings.
Hozel et al. (2010), studied the density of grey matter in the amygdala of
participants, via MRI scans (pretreatment scans and post-treatment scans). It was found
participants with higher rates of perceived stress, also had denser grey matter in the
amygdala. These researchers implemented an 8-week MBSR program for all participants
and then evaluated amygdaloid grey matter density in participants. Participants were in
two groups; one group received more intensive 8-week MBSR intervention, while the
second group had less intensive MBSR intervention and less opportunities for face-toface training on techniques with instructors. Changes were noted in the density of grey
matter following the implementation of MBSR. Individuals with a decreased perception
of stress, were observed to have a decreased amount of amygdaloid grey matter. Hozel et
al. (2010), found structural changes occurred in the brain when stress was experienced
and when stress was better managed.
Examining the physiological reactions to stress, a crucial element to acknowledge
in stress responses and the impact of memory is the hormone, cortisol (Kirschbaum et al.,
1996). Cortisol, which has been largely regulated in the amygdala, was found to be a
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contributor to memory functions. Kirschbaum et al. (1996), found that increased cortisol
yielded poorer memory performance. A study of glucocorticoids (GCs) doses, which
mimicked levels of cortisol in a stressful situation, found the higher doses of GCs
resulted in reversible decreases in verbal declarative memory but did not affect nonverbal
memory, attention, or executive function (Newcomer, et al., 1999).
Investigating other potential implications of stress on memory function, the
timing of the experienced stress may impact memory functions (Dolcos, LaBar, Cabeza,
2005; Vogel & Schwabe, 2016). Researchers concluded time and context were factors
when considering the impact of stress on memory (Vogel & Schwabe, 2016). For
example, individuals who experienced trauma or other emotionally charged events, likely
had a vivid recollection of those moments, although highly stressed in that moment, as
the stress was most typically heightened at or just before the memory encoding process
began (Dolcos et al., 2005; Vogel & Schwabe, 2016). Conversely, Nauret (2008)
explained stress negatively affected memory recall. According to reviews by Vogel and
Schwabe (2016), negative impairment of memory function occurred when material
unrelated to the context of the experienced stressor was presented (i.e., learning neutral
material). In addition, Vogel and Schwabe (2016) posited heightened stress around the
time of learning new information increased memory abilities; while exposed to stress,
even 30 minutes before learning new materials, negatively affected memory function of
the newly learned material. Dolcos et al.’s (2005) findings of memory improvement of
emotional and traumatic events, was disputed with previous research conducted
measuring false memories in response to stressors (i.e., childhood sexual abuse) using
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one self-assessment of rating levels of distress, the BSI (Bremner et al., 2000). This study
found increased stress often leads to the encoding of false memories, which was
agreeable to Baddeley and Hitch’s theory of working memory (1974), in regards to stress
interfering with encoding. Research also allowed for the exploration of eyewitness
memory and the effect of stress on recall (Christianson, 1992). However, no literature
was found demonstrating the use of stress reduction strategies, coupled with memory
recall in emotional events, such as eyewitness trauma. Other research studies dispelled
the notion of stress-induced enhancement to memory, contending stress can actually alter
the reconsolidation in terms of memories that are highly emotional (Bremner et al., 2000;
Yang et al., 2013). In an educational environment, increased worry or anxiousness, which
were comorbid with heightened levels of stress, limited working memory capacity due to
conflicted mental demands (Shi & Liu, 2016). LeBlanc (2009) also found increased
levels of stress served as a barrier to working memory functions, memory retrieval of
newly learned material, impaired decision-making abilities, and poorer performance on
tasks requiring divided attention.
Stress is considered an interfering factor in accurate memory functioning (Nauret,
2008). Kirschbaum et al (1996) postulated stress hormones can be thought of as invaders,
which hampered the potential of brain function, including memory retention and recall.
One such hormone, cortisol, which is largely regulated in the amygdala, is found to be a
contributor to memory functions. Kirschbaum et al. (1996), found increased cortisol
yielded poorer memory performance. A study of glucocorticoid (GC) doses, which
mimicked levels of cortisol in a stressful situation, found the higher doses of GCs,
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resulted in reversible decreased verbal declarative memory, but did not affect nonverbal
memory, attention, or executive function (Newcomer et al., 1999). Vogel and Schwabe
(2016) found exposure to GCs after learning or around the time of memory retrieval,
impaired memory retrieval. Another study corroborated the stress-memory connection,
which studied the cognitive function in a group of elderly individuals (Anderson et al.,
2014). Researchers discovered the elderly participants who experienced more distress,
showed elevated adrenocortical hormones, deterioration of prefrontal cortex activity, and
declined memory function (Anderson et al., 2014). These studies (Anderson et al., 2014;
Kirschbaum et al., 1996; Newcomer et al., 1996; Vogel & Schwabe, 2016) provided
evidence of hormonal disruption as stress was experienced and memory functions
decreased.
While the effect of cortisol has been most widely studied regarding the stress
effect, researchers also found, even short-term stress, interfered with the brain’s learning
capacity and memory ability (Chen et al., 2008). These researchers found that in as little
as a few hours of stress exposure, loss of dendritic spines in the hippocampus, spurred on
by the release of corticoptropin-releasing hormone (CRH), adversely affected the learning
and memory capacity of participants. This study further indicated the need for stress
reduction techniques even among individuals who experienced short-term stress.
Memory, Stress, and Educational Outcomes
Nauret (2008) contended, stress strains memory functions and that stressed
students had greater difficulties processing and encoding newly learned material for later
retrieval than their non-stressed counterparts. Roberts et al. (2011) determined the
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connection between memory function and academic performance was robust, but this
study did not examine the effects of stress. Schwabe and Wolf (2010) studied forty-eight
healthy men and women, after intentionally exposing participants in an experiment group
to stressors (but not measuring levels of distress), while learning a short list of words and
participants in the control group were not exposed to stressors. The following day, the
participants’ recall of the word list was tested. It was discovered participants in the
experimental group had an impaired ability to recall the word list when compared to
participants in the control group who did not experience the stressor. Joels, Pu, Wiegert,
Oitzl, and Krugers (2006) examined the exposure time to a stressor and determined
cognitive intrusions in the memory processes were more apt to occur when an individual
experienced the stressful event prior to learning new information. Kemeny (2003)
examined the psychological and physiological factors as they related to stress exposure,
including the impact of the autonomic nervous system, immunity, as well as cognitive
appraisals of social status and even self-esteem. Palmer et al. (2014) studied the
ramifications of stress on psychological functioning. However, these researchers also
examined cognitive functioning when individuals are experiencing stress and fatigue,
using portions of the Wechsler Memory Scale-III (WMS-III). Palmer et al. (2014)
demonstrated a decline in overall memory as higher levels of stress and fatigue were
reported. According to Baddeley and Hitch (1974), stress interfered with encoding and
consolidating material, which decreased memory recall and overall memory function.
Although previous research investigated the effects of stress on memory function,
no current research investigated the tri-directional effects of distress, memory, and
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academic performance. Memory and learning was highlighted by Cowan (2014) who
determined the importance of working memory on learning and education. Cowan (2014)
defined working memory as crucial to learning processes in abstract terms, as the place
where finite amounts of information were kept prior to either encoding and moving to
long-term memory or discarding. Attention and decision-making skills are considered
vital to good working memory, as good working memory was seen as an individual’s
ability to recall past knowledge and experiences, compared and contrasted those to newly
presented material, and sorted through the complexities of the newly presented material
to determine where it fit with what was and what was not already known. Aronen,
Vuontela, Steenari, Salmi, and Carlson (2005) also researched the role of working
memory on learning and postulated frontal lobe dysfunctions, such as attention deficit
hyperactivity disorder (ADHD), anxiety, and depression, correlated to a greater number
of mistakes on tasks requiring working memory and poorer overall memory in children
tested aged 6 to 13. While the Aronen et al. (2005) study was not performed on adults,
nor did it measure stress, per se, the previously discussed comorbidity of stress and
psychological symptoms, such as depression and anxiety, was generalized to an adult
learning population and provided for further need of research in this area. These studies
support the need for further research on levels of distress, managed and unmanaged and
the effects on memory.
Relevancy to the Student Population
According to Marks et al. (2008), stress was pondered as commonplace in society.
Researchers identified increased stress levels among college students, therefore, learning
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effective ways to manage stress were vital to the cognitive growth of individuals,
specifically memory function (Associated Press Survey, 2008; Vaez & LaFlamme, 2008).
A study by Parker, Kupersmidt, Mathis, Scull, and Sims (2014), examined the potential
effectiveness of mindfulness education on elementary students and discovered increased
self-regulatory skills among participating elementary students. Schonert-Reichl et al.
(2015), discovered in spite of the benefits of mindfulness, as studied in other contexts,
there were few mindfulness-based education programs available, despite overwhelming
evidence mindfulness increased attention and concentration, increased emotional selfregulation, and decreased depressive symptoms and anxious features. Another study,
found mindfulness meditation decreased levels of stress and anxiety in college students
(Bamber & Schneider, 2016). These studies examined the efficacy and usefulness of
mindfulness programs in an educational setting and discovered potential benefits (see
Bamber & Schneider, 2016; Parker et al., 2014; Schonert-Reichl et al., 2015).
The social implications of utilizing components of mindfulness meditation to
lower stress levels, thereby improving memory functioning, may have far-reaching
implications. As stress levels normalized, memory and academic performance were
postulated to improve. Increased memory function and academic performance, may lead
to the reduction of college attrition rates (Baumeister et al., 2003). Considering 2015
statistics, which asserted only 33% of adults in the United States obtained a bachelor
degree (Ryan & Bauman, 2016), increasing the number of college graduates, would
ultimately increase individual earning potential and provide greater economic stability
within society (Raniseski, 2014). In addition to effects on memory, mindfulness
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meditation techniques also improved physical and emotional wellbeing (Gross et al.,
2009). For example, Gross et al. (2009) highlighted the usefulness of MBSR techniques
in improving health-related quality of life (QOL) and affective symptoms, including
anxiety, depression, and insomnia. Pierceall and Keim (2007) found 78% of college
students reported at least moderate levels of stress. Levels of stress were found to
decrease when implementing mindfulness techniques as part of college course curriculum
students were offered additional tools for managing stress (Pierceall & Keim, 2007). Vaez
and LaFlamme (2008) discovered a negative association between academic performance
and degree of stress, which led to additional support of the potential value of
incorporating mindfulness practices in academic settings. Albrecht, Albrecht, and Cohen
(2012) also identified a gap in the literature which explored the value of mindfulness in
the classroom. The researchers found literature on mindfulness in education curriculum
tended to focus on teacher stress levels and classroom management (Albrecht et al.,
2012). Integrating mindfulness in educational curriculum was a recommendation after
Albrecht et al.’s (2012) review of existing literature, which corresponded with previous
recommendations from Shapiro et al. (2008). These findings suggest educational benefits
in the promotion for further study into the use of mindfulness in educational settings (see
Albrecht et al., 2012; Baumeister et al., 2003; Gross et al., 2009; Pierceall & Keim, 2007;
Vaez & LaFlamme, 2008).
Framework
The theoretical basis for this study was the cognitive activation theory of stress
(CATS) (Reme et al., 2008) and Baddeley Hitch’s theory of working memory (Baddeley
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& Hitch, 1974). CATS emphasized that learning plays an important role in all aspects of
stress and coping (Reme et al., 2008). Reme et al (2008) explained stress reactions are
based on acquired expectancies of outcomes of a stressful event and our expectation of
being able to deal with the event. Expectancies can be defined by acquisition strength
(e.g., how strong the learning is that an event is threatening), perceived probability (e.g.,
predictability and control over an event) and affective value (attractive, aversive or
neutral). In CATS, coping is the expectancy that you can change stress, while
helplessness is the expectancy that your actions have no effect, and hopelessness that an
individual’s actions had negative effects.
Baddeley and Hitch’s theory of working memory allowed memory functions to be
further examined when student participants self-reported levels of stress. Baddeley and
Hitch’s theory of working memory (1974) contended new information first goes through
short-term memory, which does not guarantee it will move into long-term storage. The
importance of encoding was noted in Baddeley and Hitch’s research that highlighted the
importance of moving information to long-term memory (Baddeley & Hitch, 1974).
Baddeley and Hitch (1974) expanded on Atkinson & Shiffrin’s model of memory to
include overall cognition in memory functions. Baddeley and Hitch (1974) explained
memory uses the central executive system to allow for retrieval and selective attention,
the phonological loop (auditory verbal information), and the visuospatial sketchpad
(visual information). In 2012, Allen et al. conducted experiments in order to explain what
appeared to be contradictory findings from their previous research on attentional load
effects of memory. Commensurate with past research, it was determined that when
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participants were tested on memory function while also engaging in attentional
demanding tasks, the concurrent attention demanding task impaired memory function in
both single feature memories and memory binding conditions. In Allen et al. (2012), this
theoretical model was used when investigating memory functions and used the WMS-IV
to test memory function, when the attention of participants waned with self-reported
levels of perceived distress. According to Baddeley and Hitch’s theory, focusing on
properly encoding material is essential to accurate memory recall, making the theory of
working memory suitable as a theoretical framework for the current study (see Baddeley
& Hitch, 1974).
Present Study
While literature examined individual components of stress, memory, and learning,
as well as, bidirectional effects of stress and memory, memory and learning, no research
examined the tri-directional effects of distress, memory, and learning. In addition, while
research in mindfulness meditation has been emerging in the past decade, research
primarily focused on one component (stress reduction), not the implications of
mindfulness on levels of distress, memory, and learning acquisition. After a thorough
review of existing literature, a significant gap in research was determined, yielding the
necessity for further examination to expound on the use of mindfulness techniques on
stress and memory. Therefore, it was prudent to examine the effects of mindfulness
techniques on levels of perceived distress and memory function in a post-secondary
educational setting.
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Summary
In this literature review, the pervasive nature of stress among college students was
detailed, as well as the impact of heightened levels of distress on memory. Studies
examining the beneficial effects of mindfulness-based interventions on stress and stressrelated conditions were also reviewed. This literature review explained the tenants of
MBSR, as well as comprehensive studies detailing the use of MBSR within a variety of
modalities. Among the literature reviewed, researchers designated the interconnection of
high levels of distress and reduced memory function (see Nauret, 2008). The effects of
mindfulness on stress, memory, and educational outcomes warrant additional research.
Chapter 3 contains a description of the methodology, setting of the study, instruments,
and analyzed data used in this research study. It describes the data collection process and
analysis which determined the levels of perceived distress of college students and the
relationship between memory functioning and learning acquisition when mindfulness
techniques were used.
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Chapter 3: Research Method
Purpose of the Study
The purpose of this study was to determine if the brief mindfulness meditation
techniques of diaphragmatic breathing and sitting meditation, two components used in
MBSR), employed in a community college classroom setting, prior to a memory
assessment, increased memory retention and recall by reducing levels of perceived
distress in college students. Using the theoretical constructs from multiple literature
reviews on acute stress, memory retention and recall, as well as research on MBSR
(Kabat-Zinn, 2013), secondary data was collected from first-year college students at a 2year community college in the Houston metropolitan area during 2018. Data collected
measured levels of perceived distress and memory function in those exposed to a brief
mindfulness intervention compared with controls. The treatment group was exposed to
brief exercises and practices in diaphragmatic breathing and sitting meditation while
listening to binaural beats, at a medium volume, in dimmed lighting. The control group
was exposed to dimmed lighting and binaural beats, at a medium volume, to determine
differences between levels of perceived distress in the treatment and control groups and
memory recall.
This chapter describes methods and procedures used in assessing data including
research questions, research design, sample population, conceptual framework,
instrumentation used, and secondary data. Finally, this chapter discusses the plan for data
analysis.
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Research Questions
This study addressed three research questions:
RQ1. Does the intervention of brief mindfulness (diaphragmatic breathing and
sitting meditation) lower levels of distress in a treatment group?
H01. Exposure to a brief mindfulness intervention has no effect on levels of
distress among the treatment group when compared to no treatment controls.
Ha1. Exposure to a brief mindfulness intervention lowers levels of distress among
the treatment group when compared to no treatment controls.
RQ2. Does the intervention of brief mindfulness (diaphragmatic breathing and
sitting meditation) improve memory function in a treatment group?
H02. Exposure to a brief mindfulness intervention has no effect on memory
function among the treatment group when compared to no treatment controls.
Ha2. Exposure to a brief mindfulness intervention improves memory function
among the treatment group when compared to no treatment controls.
RQ3. Do changes in perceived levels of distress mediate the effects of exposure to
mindfulness on memory function?
H03. Changes in perceived levels of distress do not mediate the effects of
exposure to mindfulness on memory.
Ha3. Changes in perceived levels of distress mediate the effects of the exposure to
mindfulness on memory.
All research questions were addressed using secondary data collected from
college students at a 2-year community college in the Houston metropolitan area, which
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assessed scores of distress on the following dimensions of the BSI: anxiety, somatization,
obsessive-compulsive, and depression (pre and posttest) and scores on the WMS-IV.
Research Design
This study used secondary data collected from a community college with an
interest in the use of stress reduction techniques and student stress levels. A convenience
sample was applied from interested, available first-year students at a 2-year community
college in the Houston metropolitan area. Using randomization, participants were
assigned to a control group not receiving mindfulness meditation (Group A) or treatment
group receiving mindfulness meditation (Group B), via the computer-generated research
randomizer. Changes in levels of perceived distress and memory function were examined,
comparing levels of these variables in treatment versus control group participants
following the brief mindfulness or control intervention. The potential mediating role of
changes in levels of perceived distress was also examined in control and treatment
groups.
This study employed a field experiment design using independent samples
(Cohen, Cohen, West, & Aiken, 2003). While this method was more time consuming then
other methods, such as a quasi-experimental design, and required a greater number of
participants, results yielded information on the potential usefulness of intentional
diaphragmatic breathing and sitting meditation in a college classroom for reducing
distress and improving memory function.
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Sample Population
Secondary data was collected from first-year college students at a 2-year
community college in the Houston metropolitan area in 2018. This data was collected
under sponsorship of the community college’s Institutional Effectiveness and Review
department (Appendix A), as part of a larger institutional interest in stress management.
In the current study, this secondary data was examined to ascertain the effectiveness of
brief, in-class mindfulness meditation techniques (diaphragmatic breathing and sitting
meditation) on students’ levels of perceived distress (pre and posttest BSI) and memory
function (WMS-IV). Approval from Walden University’s Institutional Review Board was
obtained to collect and analyze data (Appendix B).
A convenience sample was used as participants were recruited from a 2-year
community college in the Houston metropolitan area, a campus approximately 30 miles
south of Houston, which comprised of over 5,000 students, of which approximately 27%
were first-time college students, based on figures from 2013 U.S. News and World
Report. Among the general student body, 42% were males, 58% were females; 52% were
White, 30% were Latino, 10% were Black, and 8% were Other; 75% were 18 years or
older (U.S. News and World Report, 2013. Recruitment occurred through postings in the
Student Center and postings on various community boards around the campus (Appendix
C).
To determine the sample size, alpha power was set at 0.05, as it is standard
practice to do (see Burkholder, n.d.; Field, 2013; Lund Research, 2018). The statistical
power (1 - ) was set to .80, which is the probability of finding a statistically significant
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difference when there truly is one. According to Cohen’s method of effect size, the
hypothesized effect size was moderate (see Segerstrom & Miller, 2004; Statistics
Solutions, 2017). Burkholder (n.d.) suggested, “[f]or psychological studies, you may
generally assume a small to medium effect size” (p. 3-4). With these parameter values in
place, according to G*Power Analysis 3.1 using F-tests linear multiple regression: Fixed
model, R2 increase, and a priori power analysis, with a medium effect size, 0.05 level of
significance for a Type I error at 80% statistical power, the sample size should be 55
participants (Faul, Erdfelder, Buchner, & Lang, 2009). This sample size was rather
commensurate with previous research of mindfulness-based interventions. In a study by
Kar, Mukhtar, Ibrahim, Shian-Ling, and Sidik (2015), 76 participants were used in a
hierarchical multiple regression analysis study which analyzed changes in outcome
variables of medical students in Malaysia who participated in an at-home DVD
mindfulness study program and the control group of students who did not participate in
the intervention. Kar et al. (2015) found and average effect size (0.13), which was close
to a medium effect size (2 B = 0.15).
Another study of mindfulness was conducted on patients with multiple sclerosis,
using mindfulness as a predictor variable and correlated with a variety of dependent
variables (perceived stress, resiliency, adaptive coping, maladaptive coping, mental
health related quality of life (QOL), and physical health-related QOL (Senders,
Bourdette, Hanes, Yadav, and Shinto, 2014). I first used bivariate Pearson correlation
coefficients, and then used linear regression to examine the associations between
mindfulness and the dependent variables. Senders et al. (2014) analyzed data from 119
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participants and findings were considered robust, indicating an adequate sample size. In
order to exceed best practices, the targeted sample size was 55 participants. Demographic
numbers of first-year students at a 2-year community college in the Houston metropolitan
area were commensurate with current enrollment numbers, this sample size consisted of
4% of the target population who participated in the study, which was attainable. The
current study consisted of 57 participants. This sample size allowed the experiment to be
manageable and allowed for group sizes not to be oversized, therefore limiting the
potential for increased distractions among participants during data collection.
Fifty-five students were projected to participate in the data collection; however,
the actual number of participants was slightly greater, with 57 students participating.
Packets, including demographic sheet, informed consent, and testing sheets were
prearranged into individual packets, each packet was numbered in the top right-hand
corner of each page (Packets 1-55). Students included were aged 18 or older, which was
indicated on a demographic sheet, along with their gender. Additionally, on the
demographic sheet, there were three sections in which participants had the opportunity to
indicate possible accessibility issues: “Check here if you have a significant, unaided
visual impairment.” “Check here if you have a significant, unaided fine motor
impairment (i.e., extreme difficulties holding a pencil).” “Check here if you have a
significant, unaided hearing impairment.” No significant impairments were noted among
the participants. The inclusion criteria consisted of first-year college students enrolled in
credit courses at a 2-year community college in the Houston metropolitan area, aged 18
years or older. Age was verified through the participant self-disclosed demographic sheet
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collected by the experiment facilitator. During the demographic collection, it was noted
two students were less than 18 years of age; these students were thanked for their interest
and excused from the study. Participants met in an assigned room at the sponsoring
college on a Wednesday at 9:30 am. For the sake of confidentiality, participants were
given a piece of paper with a sequential number, one through 65, upon entering the room.
Once every participant had an assigned number, which was received upon entering the
room, the lead facilitator then used computer-generated randomization (randomizer.org),
using two sets of unique numbers per range, numbers one to 65. Students were
randomized into one of two groups: treatment (N = 29) or control (N = 28). Participant
numbers in Set 1 of the randomization, the control group, were told to find a chair at one
of the tables in the existing room where the assistant research facilitator remained.
Participant numbers in Set 2, the treatment group, of the randomization were called to
stand and exit the room with the primary research facilitator and enter another room
where they were then told to find a chair at one of the tables in the room. The initial
meeting and experiment took approximately one hour, with 15-minute group debriefing
occurring at the conclusion of the field experiment.
Procedures and Data Collection
Secondary data was collected as follows: Participants were first welcomed in a
prearranged meeting room by two facilitators, one for the treatment group (the primary
research facilitator) and one for the control group (the assistant research facilitator). The
facilitators were aware of the purpose of the study. Instructions were provided to both
facilitators to ensure continuity (Appendix D and E). Both facilitators hold current
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licenses under the Texas State Board of Examiners of Psychologists and both have
knowledge of MBSR, including training in the Palouse Mindfulness-based Stress
Reduction course (Palouse Mindfulness, 2017).
As a large group in the prearranged meeting room, participants were provided a
piece of paper with a sequential number, 1 through 65. This number indicated their
participant number and corresponded to group assignment and subsequent forms (all
prenumbered to match the participant number). Using randomizer.org, the primary
facilitator divided the participants accordingly by calling out their number and
corresponding group assignment (treatment and control). Set 1 from the randomizer, the
control group (Group A), were called out by numbers and asked to find a chair at the
table in the room where they were facilitated by the assistant facilitator. The room was
designed to hold approximately 35 students. Set 2 from the randomizer, the treatment
group (Group B) was then called out by numbers and led to a similar room by the
primary facilitator, which was designed to hold approximately 35 students.
Once in their respective groups and rooms, the demographic sheet (Appendix F)
and two informed consent forms (one for the participant to sign and return and one for the
participant to keep for their records) were dispersed to the participants according to their
assigned numbers, as each form was prenumbered. The demographic sheet contained a
box to check if they were at least 18 years of age, box to signify gender (male or female),
and another box to check if they were a first-year student. There were also three other
boxes to check if applicable, indicating possible accessibility issues, if the participant felt
they had a significant, unaided visual, fine motor, or hearing impairment, as these
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disability issues had the potential to effect performance. The consent form was explained
to the participants. Participants were told to keep one copy of the consent form with their
assigned number and return a signed consent form with the demographic sheet.
Demographic sheets and informed consents were then collected and placed in
corresponding file folders, numbered one through 65 for each participant.
Participants were given 24-items from 4 dimensions (anxiety, somatization,
obsessive-compulsive, and depression) of the BSI, which was prenumbered per
participant. Instructions were provided to the groups to rate themselves from 0 to 4 with
how they feel each statement applies to them: 0, not at all; 1, a little bit; 2, moderately; 3,
quite a bit; or 4, extremely. The BSI statements were read to each group to ensure
participant understanding as each participant circled the corresponding self-rated number
for each statement. Upon completion, the BSI was picked up by the facilitator and placed
in a folder labeled Pretest BSI. The BSI was used as a measurement indicator to ascertain
initial levels of perceived distress. In both Group A and Group B’s rooms, lighting was
then dimmed and soft music, with binaural beats, was played in the rooms via sound
system, at a medium volume (Audio Binaural Beats, 2014). Participants in Group A, the
control group, were instructed to close their eyes and relax for 15 minutes. Participants in
the mindfulness meditation group were instructed to practice diaphragmatic breathing and
sitting meditation, while seated in chairs, while the primary facilitator demonstrated these
methods and walked participants through a 15-minute session using these techniques (see
Kabat-Zinn, 2013). During the 15-minute session, the primary facilitator read the Palouse
Sitting Meditation Script (2017), as participants practiced sitting mediation and
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diaphragmatic breathing (Appendix H). The lights were returned to the undimmed state.
Participants were given a posttest BSI to assess for levels of distress following the 15
minutes of treatment intervention or control setting. Commensurate with all forms, the
posttest was prenumbered per participant and given to the participants according to their
assigned participant numbers. Upon completion, these were collected by the facilitator
and placed in a folder labeled Posttest BSI. Following the conclusion of the field
experiment, the primary facilitator scored the pre and post-BSI according to DeRogatis’s
scoring methods, as individual dimension t scores were compared to the appropriate
gender, nonpatient normed group, per the administration manual (see DeRogatis, 1993).
The 4 dimensions were scored, yielding separate scores for each dimension: SOM, O-C,
DEP, and ANX, per individual participant, and from the 4 dimensional scores, a
composite score was tabulated. Using DeRogatis’s scoring methods, each dimension
score was calculated by the sum of the values of items within each dimension and divided
by the number of items endorsed within each dimension, yielding a raw score (see
DeRogatis, 1993). The raw score was converted to a gender-specific t score for each
dimension. The total composite score was calculated by the sum of the values of items on
the 4 dimensions (SOM, O-C, DEP, and ANX) and divided by 24, the total number of
items within those dimensions, yielding a raw score. The raw score was then converted to
a gender-specific t-score known as the Global Severity Index (GSI). According to
DeRogatis (1993), a t score greater than or equal to 63 within each dimension will
represent significant distress on each particular subscale and a GSI composite t score
greater than or equal to 63, will represent significant perceived distress.
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Following the completion of the posttest BSI, participants were given two subtests
of the WMS-IV to assess for memory function. The logical memory and visual
reproduction portions of the WMS-IV were administered. Instead of providing verbal
responses, participants wrote their responses, which were collected by the facilitators. If a
participant noted a significant, unaided visual, fine motor, and/or hearing limitation, then
the corresponding subtest was not included in data analysis (e.g., visual reproduction
subtest would not be included in data analysis in participants that indicated fine motor
and/or visual impairments).
The facilitators reminded the group participants not to talk during the collection of
data, as the interference could skew the results. The facilitators provided each participant
a piece of blank paper, prenumbered with their assigned participant numbers in the top
right-hand corner. The participant groups were instructed to listen as the verbal passages
from Logical Memory I, Story B and Story C, were read to them by the qualified testing
facilitators. Participants were told to not pick up the pen until after the story had been
read in its entirety. Story B was read first. Instead of offering the standard verbal
responses from participants, as would be done in an individual evaluation, participants
were instructed to individually write down as many details as they could remember on the
logical memory portions of the test on the blank paper provided to them by the
facilitators. After the passage was read, participants were then told to pick up their pen
and write as many details as they can remember about the story. Participant papers were
then collected by the facilitators and collected papers were placed in a file folder labeled
Logical Memory I, Story B. Another blank piece of paper, prenumbered with their
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assigned participant numbers, was provided to each participant by the facilitators.
Participants were instructed to keep their pens down and listen as the facilitator read
Story C. Once the story was read, participants were told to pick up their pen and again,
write as many details as they can remember from Story C. The facilitators picked up the
participant papers and each group facilitator inserted these collected papers in the file
labeled Logical Memory I, Story C.
The visual reproduction items were shown to the group for the allotted time of 10
seconds, per the administration manual (see Wechsler, 2009). In the room, participant
chairs were arranged to sit so other participants had no ability to see other participant
responses. Participants were given one sheet of blank paper by the facilitator,
prenumbered with their assigned participant numbers in the top right-hand corner.
Participants were told to keep their pens down and look at the projector screen. After
ensuring all participant pens were down, the facilitator showed Item 1 of Visual
Reproduction I for 10 seconds. After 10 seconds the screen was blank and the stimulus
item was no longer present. Participants were then told to pick up their pen and draw
Item 1, as best as they could recall. Upon completion, the paper was picked up by the
facilitator. This same procedure was repeated for the remaining Visual Reproduction
Items 2 through 5. The facilitators picked up the participant papers and each group
facilitator inserted these collected papers and filed in a folder labeled Visual
Reproduction I.
The facilitators then provided another blank paper to each participant,
prenumbered with their assigned participant numbers in the top right-hand corner of the
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paper. Once the blank papers were distributed, the facilitators told the participants to
write as many details as they could remember about Story B. These papers were then
collected by the facilitators and filed in a folder labeled Logical Memory II, Delayed
Recall. The facilitator then provided each participant with another piece of blank paper,
prenumbered with his/her assigned participant numbers in the top right-hand corner. The
facilitator then instructed the participants to write down as many details as they could
remember about the second story (Story C). Upon completion, the facilitators picked up
the papers. These papers were filed in the folder labeled, Logical Memory II, Delayed
Recall.
The facilitators then provided five blank papers to each participant, prenumbered
with their assigned participant numbers in the top right-hand corner of the paper.
Participants were told to pick up their pen and draw the designs they were previously
shown, as best as they could recall. Participants were told they could draw them in any
order. Upon completion, the facilitators picked up the papers. These papers, five per
participant, were filed in a folder labeled Visual Reproduction II by the facilitators.
The participants were thanked for their participation. A quick debriefing occurred
and led by the facilitators in the individual groups. In the control group room, the
assistant facilitator explained they were part of the control group and did not receive the
brief mindfulness meditation. Participants were then taught and led through brief
exercises of sitting meditation and diaphragmatic breathing. Meanwhile, in the treatment
group debriefing session, the primary facilitator explained to the group they were taught
the mindfulness meditation techniques of sitting meditation and diaphragmatic breathing,
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which was then reviewed. Upon exiting the room, participants were again thanked for
their participation, were given a bottle of chilled water, and a handout explaining the
techniques of diaphragmatic breathing and sitting meditation, as well as contact
information for local mental health clinic, the community indigent health clinic, and the
College’s Counseling Center (Appendix I).
The file folders were collected by each facilitator and placed in a file box, one
labeled Group A and one labeled Group B, for the respective groups. The WMS-IV was
scored within the next week by the primary facilitator utilizing the WMS-IV scoring
guidelines and administration manual (see Wechsler, 2009). Scaled scores were normed
by age group and each scaled score corresponded with a cumulative percentage, based on
age norms. The subtest Logical Memory I and Logical Memory II are components of the
Auditory Memory Index on the WMS-IV. Visual Reproduction I and Visual Reproduction
II are components of the Visual Memory Index on the WMS-IV. The results of the WMSIV testing were attached to each participant’s pre and posttest BSI scores, and
demographic sheet. WMS-IV results were calculated using raw scores and then converted
to scaled score equivalents and cumulative percentages normed according to age on
Logical Memory I and II and Visual Reproduction I and II per the WMS-IV
administration manual (see Wechsler, 2009). Wechsler (2009) provided descriptors and
interpretation of scaled scores and percentile rankings (p. 151-152), which are detailed in
the following table.
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Table 2.
WMS-IV: Reporting and Descriptors of Scores
Scaled Score
Percentile Ranking

Qualitative Descriptor

19

99.9

Very Superior

18

99.6

Very Superior

17

99

Very Superior

16

98

Very Superior

15

95

Superior

14

91

Superior

13

84

High Average

12

75

High Average

11

63

Average

10

50

Average

9

37

Average

8

25

Average

7

16

Low Average

6

9

Low Average

5

5

Borderline

4

2

Borderline

3

1

Extremely Low

2

0.4

Extremely Low

1

0.1

Extremely Low
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According to DeRogatis (1993), the facilitator scored the BSI dimensions and
normed for non-clinical participants and gender, any score on any dimension at or above
63 was considered significantly stressed for that participant. Each dimension has a
specific number of potential responses: 7 for somatization, 6 for obsessive-compulsive, 5
for depression, and 6 for anxiety, yielding 24 total responses. Each response is rated on a
Likert scale 0 (not at all) through 4 (extreme). Participants BSI responses were scored by
adding each Likert scale response within the specified dimension. Total sum of item
responses were added together which yielded a Total Sum. The Total Sum was then
divided by the Total Number of Responses, in this case 24, which created a raw score for
the GSI. Utilizing the BSI conversion chart, normed for non-patient adult males and nonpatient adult females, raw scores were examined and converted to t-scores. Per the BSI
administration manual, a total GSI score of 63 or greater was considered significantly
distressed (DeRogatis, 1993).
Instrumentation
Two tools were used in this study, both empirically tested, the BSI and WMS-IV.
Brief Symptom Inventory
The BSI allowed for participant ratings across 4 dimensions of psychological
stress. The BSI consists of 53-items, measuring nine dimensions of distress. The BSI is
the abbreviated version of the Symptom Checklist-90 (SCL-90) (DeRogatis & Cleary,
1977). Evidenced found the BSI was highly correlated with the SCL-90 (.92 to .99).
Additionally, convergent validity was found with the Minnesota Multiphasic Personality
Inventory (MMPI) with coefficients  .30 (DeRogatis, 1993).
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The BSI is a self-rated, criterion referenced, 5-point Likert scale questionnaire,
which used an interval measurement scale to determine the psychological functioning of
participants (DeRogatis, 1993). The Likert scale rates levels of distress from ranges 0 (not
at all) to 4 (extremely). The set time frame given with the BSI is to rate levels of distress
within the past seven days, including today; however, DeRogatis and Cleary (1977)
reported other specific time periods may be established for the assessment tool. The areas
assessed for the purposes of this study were the domains of somatization (SOM),
obsessive-compulsive traits (O-C, scale commonly described as cognitive functioning),
depression (DEP), and anxiety (ANX), which comprised of 24-items (DeRogatis, 1993).
The dimensions chosen for the purposes of this study, were selected based on previous
research contending individuals who were experiencing heightened levels of distress
acknowledged an increase in feelings of anxiousness, depressive symptoms, increased
inattentiveness, increased restlessness, and an increase in somatic complaints (Fan,
Blumenthal, Watkins, & Sherwood, 2015; Milojevich & Lukowski, 2016; Novotney,
2014; Pierceall & Keim, 2007; Sajid et al., 2015; Saleh et al., 2017; Shi & Liu, 2016).
The dimensions omitted on the current questionnaire included hostility, paranoid ideation,
phobic anxiety, psychoticism, and interpersonal sensitivity. Additionally, the item related
to suicidal ideations on the depressive dimension was also omitted (DeRogatis, 1993).
These items were omitted from the current questionnaire as they were deemed to not be
relevant to the intent of the study, which was to examine levels of acute distress within
the participant groups in order to examine potential changes following a brief
intervention. A 2010 study found support in the reliable measurement of distress in each
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of the nine dimensions, and concluded that any of the single subscales could be studied
independently (Mohammadkhani, Dobson, Amiri, and Hosseini, 2010).
DeRogatis (1993) found reliable internal consistency with Cronbach alpha
coefficients ranging from .71 to .85 on the BSI. Using Cronbach’s alpha, high internal
reliabilities were found for the dimensions used in the current study: Anxiety ( = .84),
Somatization ( = .87), Obsessive-Compulsive ( = .79), and Depression ( = .87)
(Mohammadkhani et al., 2010). Croog et al. (1986) found alphas from .78 to .83 in a
double-blind study of to analyze effects of antihypertensive medications on the quality of
life among 626 participants, as measured using the BSI. Test-retest reliability was found
by DeRogatis (1993) to range from .68 to .91 among the nine subscales. Research
findings by DeRogatis (1993) revealed no significant differences between males and
females on the BSI scale. Additionally, findings of the BSI factors were discovered to not
interfere with soundness based on differing cultures. According to Crameri et al. (2016),
since the BSI items are symptom focused, rather than broadly focused, the BSI does not
require additional time in order to see changes in symptoms between pre and posttest
administration. The BSI was an appropriate instrument (Mohammadkhani et al., 2010).
Construct validity was found using confirmatory analysis goodness of fit
comparing a 9-factor and unifactorial model of the BSI items. Agreement was found
among different factor structures of the items including, nine factors, eight factors, six
factors, five factors, and one factor. These findings indicated compatibility in item
validity regardless of factor structure and support using the selected 4 dimensions on the
current study (Pereda, Pero, & Forns, 2007).
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Pre and posttest BSI results were picked up by the facilitators during the sessions
and organized according to each participant’s packet, as identified by participant number
(demographics, pre and posttest BSI, and WMS-IV results). Pre and posttests were scored
by the primary facilitator. A GSI t-score was calculated and used to determine what was
considered significant perceived distress (see DeRogatis, 1993)
Wechsler Memory Scale-IV
Two subscales of the WMS-IV were used to assess for memory function. The
WMS-IV is a widely-used tool to assess for memory and in this case, this assessment was
given in a group setting, although results remained individualized. The logical memory
and visual reproduction portions of the WMS-IV were administered (Wechsler, 2009).
The WMS-IV was chosen as a measurement tool for memory function because
the test was designed for individuals in the 16- to 90-year-old range, which allowed for
ages of the sample group. The WMS-IV also was designed with cultural considerations
and normed for a diverse cultural population. High levels of internal consistency have
been measured for the WMS-IV. Stability coefficients also were adequate, ranging
from .81 to .83, while interscorer agreement ranged from .96 to .99 (Cassady & Dacanay,
2012). The construct validity for the WMS-IV has been thoroughly studied and indicated
goodness of fit statistics among all age groups (see Chittooran, 2012).
WMS-IV data was collected by the facilitators during the sessions and organized
according to each participant’s packet, as identified by participant number
(demographics, pre and posttest BSI, and WMS-IV results). The primary facilitator
scored the WMS-IV in accordance with the WMS-IV administration manual. Raw scaled

67
scores range from 2 to 19. Scores between 2 and 3 are in the extremely low range. Scores
between 4 and 5 are in the borderline range. Scores between 6 and 7 are in the low
average range. Scores between 8 and 11 are in the average range. Scores between 12 and
13 are in the high average range. Scores between 14 and 14 are in the superior range.
Scores between 16 and 19 are in the very superior range (see Wechsler, 2009).
Data Analysis
After considering other potential statistical analysis, such as only t tests to
compare means of two groups, it was determined an independent sample t test was
helpful to assess individual memory subscales, but also analysis of covariance
(ANCOVA) and multivariate analysis of variance (MANOVA) were found to be
necessary to allow for a more thorough investigation of multiple dependent variables and
independent variables, while controlling for covariates, which permitted more robust tests
without requiring multiple statistical analyses. ANCOVA, MANOVA, as well as,
correlations, and descriptive statistics to analyze data. An independent-samples t test was
used to compare means in the treatment and control groups on the variables of memory
subtest scaled scores. The following assumptions were met to use an analysis of
covariance (ANCOVA): (a) the dependent variable of posttest BSI scores and covariate of
pretest BSI scores were both continuous; (b) the independent variable of MBSR consisted
of two independent groups, treatment and control; (c) independence of observations
existed in groups; (d) there were no significant outliers; (e) according to Shapiro-Wilk
test for normality, the results of posttest BSI scores were normally distributed in the
treatment group (p = .64) and control group (p = .07); (f) Levene’s test was used and
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demonstrated homogeneity of variances (p = .04); 7) The covariate of pretest BSI scores
were linearly related to the dependent variable of posttest BSI scores; (g)
homoscedasticity was demonstrated in the use of scatterplots; (h) homogeneity of
regression of slopes was demonstrated (see Lund Research, 2018). The following
assumptions were met for the use of an independent t test: (a) the dependent variables of
WMS scores and BSI scores were continuous; (b) the independent variable of MBSR
treatment and control group were two categorical, independent groups; (c) treatment and
control groups demonstrated independence of observations; (d) no significant outliers
existed in the data; (e) Shapiro-Wilk confirmed test for normality. Each dependent
variable was normally distributed among each group (p > 0.05); (f) Levene’s Test for
Equality of Variances was used and demonstrated homogeneity of variances (see Lund
Research, 2018). The following assumptions were met for the use of a multivariate
analysis of variance (MANOVA): (a) the 4 dependent variables of memory subtests were
all measured at the continuous interval level; (b) the independent variable of MBSR
group consisted on two, independent groups, treatment and control; (c) treatment and
control groups demonstrated independence of observations; (d) the sample size was
adequate; (e) box plots noted demonstrated no significant outliers, which was confirmed
by Mahalanobis distance; (f) skewness confirmed normality in the dependent variables;
(g) a linear relationship was demonstrated for each dependent variable for each group
within the independent variable of MBSR (treatment or control group) utilizing a
scatterplot; (h) Utilizing Box’s M, homogeneity of variance-covariance matrices was
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demonstrated (p = .06); (i) the dependent variables of the memory subscales were
moderately correlated (see Lund Research, 2018).
RQ1 asked: Does the intervention of brief mindfulness (diaphragmatic breathing
and sitting meditation) lower levels of distress? This question was answered through an
ANCOVA to compare postintervention perceived distress as assessed by the GSI t-score
of the 4 dimensions (ANX, SOM, O-C, and DEP) of the BSI) used among the treatment
and control groups, when adjusted for the covariate of pretest BSI scores.
MANOVA, an independent samples t test, and correlations were performed to
answer RQ2, which asked: Does the intervention of brief mindfulness (diaphragmatic
breathing and sitting meditation) improve memory function in a treatment group? In
order to answer RQ2, scores on the WMS-IV were examined in the treatment and control
groups. An independent samples t test was used, along with a correlation matrix, to
examine individual WMS subtest mean scores in the two groups: MBSR treatment group
and MBSR control group. A MANOVA was used to compare the individual WMS subtest
scores as the dependent variable within the two independent groups: MBSR treatment
group and the MBSR control group.
Utilizing a correlation matrix, WMS-IV scores were examined among individual
participants assigned to the control group and the treatment group, to determine if
significant differences existed between pre and posttest scores for RQ3. There was no
need for mediation test as there was no significant change. The change in BSI scores
were not correlated with any memory scale, therefore, there was no main effect.
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Memory function was measured postintervention (random assignment allowed for
the presumption of equivalency of groups on this variable). Any individual with missing
values on collected data were not included in the subsequent analysis. Data analysis of
statistical tests will be performed utilizing IBM SPSS Statistics 25.
The database structure consisted of the following variables within each research
question and were used for statistical analysis in SPSS:
RQ1:
Mindfulness (independent categorical variable)
Group A: Control
Group B: Treatment
Posttest BSI scores (dependent variable)
Pretest BSI scores (covariate)
Gender (0 = male; 1 = female) (categorical covariate)
Age (continuous covariate)

RQ2:
Mindfulness (independent categorical variable)
Group A: Control
Group B: Treatment
WMS-IV scores (memory function) (dependent continuous variable)
Gender (0 = male; 1 = female) (categorical covariate)
Age (continuous covariate)
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RQ3:
Mindfulness (independent categorical variable)
Group A: Control
Group B: Treatment
Pretest BSI GSI t-scores (independent continuous variable)
Posttest BSI GSI t-scores (independent continuous variable)
Differences between pre and posttest BSI Scores on the GSI t-score (independent
variable)
WMS-IV scores (memory function) (dependent variable)
Gender (0 = male; 1 = female) (categorical covariate)
Age (continuous covariate)
Other statistical methods were considered to analyze data, including multiple
regression and ANOVA. While regression analysis would have predicted an outcome
variable on the basis of two or more independent (predictor) variables and compare the
slopes of these variables (Lund Research, 2018; Schneider, Hommel, & Bletnner, 2010).
Nelson and Zaichkowsky (1979), this was not necessary, since the covariates of age and
gender were not correlated. Thompson (1986), contended that analysis of variance
statistical methods were most commonly used among social science and educational
researchers (from a historical standpoint, ANOVA represents the first multivariate method
for researchers to employ). However, in this study, ANOVA would only examine
differences in the means of each group, while ANCOVA was considered a more adequate
test as it not only examined means, but adjusted those means to account for the
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confounding variable of pretest BSI scores to demonstrate if there was a difference when
comparing change scores of the posttest BSI in the groups. Separate t tests were used to
analyze the independent variable of MBSR group as a means of association with the
memory subscale scores. A MANOVA was chosen to examine the dependent variables of
memory subscale scores and determine if differences existed on these variables in the
independent groups of MBSR treatment and MBSR control. MANOVA is the appropriate
statistical test when examining more than one dependent variable simultaneously. An
independent sample t test was appropriate to examine means among memory subscales
and the covariates of age and gender.
Threats to Validity
Because the age of participants in the current study was 18 years and older, the
findings of the study may not generalize to younger students in a college setting. Along
with age, other potential threats to external validity include baseline levels of perceived
distress and field of study among participants, which may not reflect the general
population of college students. The study findings may also not be generalized to other
institutions, including 4-year universities or other post-secondary programs, including
postgraduate. The findings in this study may not generalize to first-year college students
in other regions, states, or countries. Another potential threat to validity was the number
of males and females in the study. It was hoped that there would be an equal
representation of males and females among participants; however, females comprised of
63% of participants 9 (n = 36) and males comprised of 37% participants (n = 21).
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Potential threats to internal validity were also considered in this research study
(Lund Research, 2012). Stress levels were not only subjective, but stress also had a
tendency to wax and wane over time, sometimes even in a day. Therefore, the time of day
in which the data were collected may have been a threat to validity. For example, parking
spaces may have been easier or harder to find the morning hours of this study, thereby it
was possible acute stress levels increased or decreased throughout the day, which may
have affected the receptiveness to treatment methods, thereby affecting results.
The construct of mindfulness was considered as a potential threat to validity. To
reduce the threat to validity, it was important the environments of the control and
treatment groups were arranged in similar fashion with seating, lighting, temperature of
the room, volume of the binaural beats, and even the rate and tone of the facilitators’
speech. Fortunately, the current research study used sample randomization measuring
levels of stress, both through pre and posttest scores, between control and treatment
groups, so it was unlikely there was interference with posttest findings. The length of the
study between control and treatment groups were commensurate, so internal validity was
not threatened among the two groups and maturation effects were also not a threat to
validity since the data collection occurred in the span of approximately 1 hour. The most
significant internal threat to validity remained in the results of the control group,
postintervention. Although the control group did not participate in the brief mindfulness
intervention, the participants were aware there was some intervention taking place in
between the pre and posttest BSI. Control group participants’ belief there was exposure to
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an intervention and their opportunity to participate in 15 minutes of unstructured
relaxation time may have been a threat to internal validity.
Ethical Considerations
In research, potential ethical concerns were important to address in order to
minimize risk to participants and ensure best ethical practices. According to the
Department of Health and Human Services (1993) the expected benefits of the research
should outweigh the potential harm or discomfort to participants. Risk was defined as the
chance of physical, psychological, social, or economic harm due to participation in the
research study (Department of Health and Human Services, 1993). Consideration was
given to identify possible effects on consenting individuals as a result of participating in
this study. Informed consent and participant protection were influential throughout the
study. The potential clinical ramifications were considered utilizing the BSI, therefore,
the dimensions of psychoticism, paranoid ideation, hostility, and interpersonal sensitivity
were not used (DeRogatis, 1993). Additionally, in order to limit professional liability and
potential liabilities to the sponsoring institution, the statement regarding potential
suicidality was also omitted from the dimension of depression on the BSI in the current
study. It was not the intent of the study to examine suicidal ideations, levels of paranoia,
levels of interpersonal sensitivity, levels of phobic anxiety, or hostility. Confidentiality
was provided to participants, as participants were randomly assigned numbers, in lieu of
using their name or other self-identifying markers, other than gender, classification, and
age. Group facilitators were both licensed under the Texas State Board of Examiners of
Psychologists with Independent Practice, therefore they fall under the Rules of Practice in
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Conducting Research (Texas State Board of Examiners of Psychologists §§465.20), while
both had a breadth of clinical knowledge in assessments and evaluations, as well as
mindfulness techniques.
All participants were provided the contact information for the College’s
counseling center, where licensed therapists are available for mental health intervention,
should the need arise. Additionally, referral information was provided to all participants
for the local mental health clinic and the community indigent health clinic, which provide
free and reduced mental health treatment. Individual confidentiality was ensured, with
limits of confidentiality pursuant to the Texas State Board of Psychological Examiner’s
Code of Ethics, Subchapter C. Participants did not provide their names and were assigned
a participant number at the initial meeting; however, if a participant approached the
facilitators after the session, to discuss mental health concerns in more detail, this would
have been on their own accord and a referral would have been provided immediately.
A major ethical concern was eliminating the participation of vulnerable
populations. Minors were considered a vulnerable population, which was a possibility
within the target sample of first-year college students. Individuals, over the age of 18
were recruited to participate. This eliminated the need to get permission from the minors’
parents to participate in the study. Confidentiality was ensured to each participant and
was explained to participants on the informed consent form and in person. Their
individual scores on the BSI or WMS-IV were not disclosed to any third party. Limits to
confidentiality were considered and potential circumstances to breach confidentiality
were revealed to participants, such as expressed suicidal ideation.
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Data was collected and stored by the primary facilitator. This data has been kept
in a locked file cabinet, in the facilitator’s office, behind a locked office door. This paper
data will be kept for five years at which time it will be shredded. Data analysis has been
kept on the facilitator’s personal computer, which is protected by password
authentication.
Another potential ethical issue was to ensure participants did not feel coerced to
participate in the study in the hopes of secondary gains. Miller (2010) suggested the
removal of secondary gains in assessment situations, such as litigation and money, which
yielded a substantial drop in rates of malingering, which suggested only a marginal
probability of malingering among individuals in the current study. This study did not
provide participants with considerable secondary gains: no cash value, no school credit,
so it was probable that rates of malingering were nil. The issue of feigning and poor
performance was mostly eliminated since it was a voluntary study. Participants did not
have to participate unless they wanted to, so it was expected participants exerted their
best effort.
The overall risks of the study were minimal and substantial efforts were
implemented to ensure reduction of risk. At the close of data collection, debriefing was
provided to all participants, at which time they had the opportunity to participate in brief
mindfulness meditation, so even those participants in the control group had the benefit of
knowing the techniques.
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Summary
This chapter presented and discussed research methods for the current quantitative
study which examined the main effects of distress and memory, with the implementation
of brief mindfulness meditation. This chapter provided a description of the research
design, sampling methods, instrumentation, data collection, steps for data analysis, as
well as ethical considerations of the study. Reliability and validity measures were
discussed for the two instruments used, the BSI and WMS-IV. Care was taken to ensure
vulnerable populations would not be part of the study and other possible ethical
considerations were thoroughly examined to ensure the protection of participants. The
following chapter will provide a review of results from analyzed secondary data and
statistical outcomes of the study.
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Chapter 4: Results
Introduction
This study examined the effectiveness of employing 15 minutes of brief
mindfulness meditation, using diaphragmatic breathing and sitting meditation on levels of
perceived distress and memory recall, among community college students immediately
prior to learning new material.
This chapter includes the findings for the three research questions through an
examination of the collected data, which included pre and posttest GSI scores obtained
from 4 dimensions (somatization, obsessive-compulsive, depression, and anxiety) of the
BSI and subtest scores (Logical Memory I and II and Visual Reproduction I and II) on the
WMS-IV. Data collection and the analysis of data were explained in Chapter 3. A
descriptive analysis of the approach used to analyze data will be presented in Chapter 4,
as well as the data findings that will answer each research question posed.
Data Collection
Data were collected at a 2-year community college in the Houston metroplex.
Recruitment efforts consisted of flyer postings in the campus Student Center, Learning
Lab, Library, and department boards for first-year community college students. The data
were collected on campus, at a one-time event on a Wednesday morning during the Fall
semester. Data were collected uniformly, using a script and there was no deviation from
the data collection plan presented in Chapter 3. Participants were given a pretest BSI. The
treatment group then participated for 15 minutes in the brief mindfulness intervention of
diaphragmatic breathing and sitting meditation, while the control group participated in 15
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minutes of quiet time. The participants were then given a posttest BSI. Participants were
given the Logical Memory I and II, as well as Visual Reproduction I and II subtests of the
WMS-IV following but not prior to the intervention. No discrepancies occurred during
data collection from the data collection plan presented in Chapter 3. The data were
collected in 1 hour and 5 minutes. Over the subsequent 2 weeks, I scored the data
according to testing administration manuals (see DeRogatis, 1993; Wechsler, 2009).
Treatment and Intervention Fidelity
The treatment was administered using standardized interventions described in
Chapter 3. The facilitators had detailed instructions and a script, with each component of
data collection prepared and clearly labeled. These standardized instructions ensured
consistency with the intervention and promoted fidelity by minimizing possible
differences between each facilitators’ approach. The data collection rooms each had
accessible lights for dimming, as well as access to multimedia, including PowerPoint and
audio. There were no challenges or adverse events associated with the treatment or data
collection.
Results
All 57 participants provided usable data for this study. I cleaned the data before
entering the information into the dataset, which was verified for accuracy by reviewing
all data points entered. In order to analyze and translate the data, I used multiple methods:
descriptive statistics, means, correlations, ANCOVA, MANOVA, and t test analysis.
Descriptive statistics were used to organize data and show specifics regarding the
distribution of age among participants, gender, and participant numbers in treatment and
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control groups (Lund Research, 2018). Statistical Package for Social Sciences (SPSS),
version 25, was used as the data analysis tool. Using descriptive statistics, as well as
means, correlations, ANCOVA, MANOVA, and t test analysis, collected data were
examined in order to answer the research questions.
While multiple regression was the analysis technique expected to be used for data
analysis, correlation analysis revealed that age and gender were not correlated with any
other variables. ANCOVA was used as a way to remove the possible effects of the
covariate, pretest BSI scores on the variance of the posttest BSI scores in each
independent group. An independent t test was used to examine the groups (treatment and
control) represented the independent categorical variable, as a means of association with
the memory subscales. An independent t test was used to examine means among the
memory subscales and the covariates of age and gender. I used MANOVA to examine the
memory subscale scores simultaneously in the treatment and control groups. Scaled
scores on the Logical Memory I and II and Visual Reproduction I and II WMS-IV
subtests were examined as dependent continuous variables in a correlation matrix with
MBSR as the independent variable.
Descriptive Statistics
G*Power Analysis 3.1 confirmed the target sample size of 55 with medium effect
size, and 0.05 level of significance for a type I error at 80% statistical power using test
family t test, linear multiple regression: Fixed model, single regression coefficient and
using test family F-tests linear multiple regression: Fixed model, R2 increase, and a priori
power analysis, which was further supported by Faul et al. (2009). The actual sample size
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was slightly larger with 59 students; however, two of these students were under the age of
18 and therefore were dismissed from the study during the collection of demographic
information. A total of 57 students (N = 57) participated in the study and their data were
analyzed to answer the research questions. The participant group consisted of 36.8%
males (n = 21) and 63.2% females (n = 36). Based on figures from 2013 U.S. News and
World Report, 42% of the student body were males and 58% were females, which is
rather commensurate with the gender distribution of the sample group. The average age
of participants was 19.58 years (SD = 2.53). The age of participants ranged from 18 to 32
years. Of the participants, 80.7% were 18 to 20 years of age, 14.1% were 21 to 24 years
of age, and 5.4% were aged 26 and older. All participants were first-year students. The
treatment group comprised of 29 participants and the control group comprised of 28
participants. According to correlations, the treatment group (n = 29, p = .17) and control
group (n = 28, p = .20) did not differ statistically for age or gender. Tables 3, 4, 5, and 6
depict gender and age distribution of participants.
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Table 3
Descriptions for Summative Means (M) and Standard Deviation (SD) for Age and Gender
Among Treatment and Control Groups (N = 57)
M
Gender

1.59

SD
.50

Treatment
(n = 29)
Male (n =
12)
Female (n =
17)
Gender Control

1.68

.48

19.97

2.78

19.18

2.12

(n = 28)
Male (n = 9)
Female (n =
19)
Age
Treatment
(n = 29)
Age Control
(n = 28)
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Table 4
Bivarate Correlation of Gender and Age in Treatment Group (n = 29)
Gender

Age

1

.17

Gender
Pearson
Sig. 2-tailed

.38

Age
Pearson

.17

Sig. 2-tailed

.38

1

Table 5
Bivarate Correlation of Gender and Age in Control Group (n = 28)
Gender

Age

1

.20

Gender
Pearson
Sig. 2-tailed

.31

Age
Pearson

.20

Sig. 2-tailed

.31

1
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Table 6
Age Distribution of Participants (N = 57)
Years

Number of

Percent

Participants (n)
18

22

38.6

19

19

33.3

20

5

8.8

21

4

7.0

22

3

5.3

24

1

1.8

26

1

1.8

27

1

1.8

32

1

1.8

Levels of distress were decreased when comparing pre and posttest scores in both
treatment (M GSI pretest = 65.76, M GSI posttest = 59.28) and control groups (M GSI
pretest = 62.50, M GSI posttest = 56.00), but the between-group differences were not
significant.
Brief Symptom Inventory (BSI)
The BSI allowed participants to self-rate levels of distress using a 0 through 4
Likert scale on 24 items, which measured 4 dimensions: somatization, obsessivecompulsive, depression, and anxiety. The Likert scores were tallied, and the total number
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of scores was divided by the total number of items. This score yielded a raw score for the
GSI. The BSI conversion chart was then used and normed for a non-patient population
according to gender, which converted raw scores to t scores. A total GSI t-score on the
BSI of 63 or greater was considered significantly distressed. Figure J1 (Appendix J1)
depicts BSI pre and postscores for treatment group and Figure J2 (Appendix J2) depicts
BSI pre and postscores as GSI scores for control group. As seen in Table 7, standard
deviations were examined for pretest BSI mean scores, as well as testing for difference
between the treatment and control groups.
Table 7.
Comparing Differences, Summative Means (M), and Standard Deviation (SD) for Pretest
BSI Scores Among Treatment and Control Groups with Univariate Analysis of Variance
and Levene’s Test for Equality of Variances (N = number of participants)
N

M

SD

29

65.76

7.67

Control Group

28

62.50

10.45

Total

57

64.16

9.21

Treatment
Group

t = 1.35, Sig. = 0.60
Wechsler Memory Scale-IV (WMS-IV)
The WMS-IV was used to assess the memory function of participants by
examining logical memory and visual reproduction in 4 subtests: Logical Memory I,
Visual Reproduction I, Logical Memory II, and Visual Reproduction II. Raw data were

86
scored according the testing administration manual (see Wechsler, 2009) and converted to
scaled scores, which were normed per age, according to the testing administration
manual. Subtest scaled scores ranged from 2 to 19 with a mean of 10, and percentile rank
was based on scaled scores (see Wechsler, 2009). Figure J3 (Appendix J3) represents
WMS-IV reporting and descriptors of scores of treatment and control group scores for 4
subsets: Logical Memory I (LMI), Visual Reproduction I (VRI), Logical Memory II
(LMII) and Visual Reproduction II (VRII). Figure J3 represents WMS-IV reporting and
descriptors of scores with the control group scores for the 4 subsets LMI, VRI, LMII, and
VRII. WMS-IV Scores for treatment (n = 29) and control (n = 28) groups for subtests
LMI, VRI, LMII, and VRII. Raw scores were grouped into Low, Avg, and High/Superior
ranges. Extremely Low to Low scores = raw score 2-7; Avg scores = raw score 8-11;
High Avg/Superior scores = raw scores 12-15. Visual Reproduction II represented the
only significant change between treatment and control groups (p = .008, p < .05). Pearson
correlation matrix (Table 8) indicated there was a statistically significant correlation
between Logical Memory I and Logical Memory II (r = .87, p < .01), Visual
Reproduction I and Visual Reproduction II (r = .51, p < .01), and Visual Reproduction II
and Logical Memory II (r = .43, p < .01) among all participants.
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Table 8.
Pearson (r) Correlation Matrix of WMS Subscales LMI, VRI, LMII, and VRII (N = 57)
LMI

VRI

LMII

VRII

1

.19

.87**

.29*

.16

.00

.03

1

.25

.51**

.06

.00

LMI
r
Sig. (2tailed)
VRI
r
Sig. (2-

.19
.16

tailed)
LMII
r
Sig. (2-

.87**

.25

1

.00

.06

.29*

.51**

.43**

.029

.00

.00

.43**
.00

tailed)
VRII
r
Sig. (2tailed)
**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

1
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Research Questions
RQ1. Does the intervention of brief mindfulness (diaphragmatic breathing and
sitting meditation) lower levels of distress in a treatment group?
H01. Exposure to a brief mindfulness intervention has no effect on levels of
distress among the treatment group when compared to no treatment controls.
Ha1. Exposure to a brief mindfulness intervention lowers levels of distress among
the treatment group when compared to no treatment controls.
.In order to examine RQ1, a one-way Analysis of Covariance (ANCOVA) was
conducted to compare the effectiveness of brief mindfulness while controlling for levels
of distress prior to the intervention. Levene’s and Shapiro-Wilk were carried out and the
assumptions were met. There was no significance in the effect of mindfulness on levels of
distress after controlling for the effect of levels of preintervention distress [F(1, 54) = .01,
p = .92]. Comparing the estimated marginal means showed that the posttest BSI scores in
the treatment group (mean = 57.75) and in the control group (mean = 57.58) were
commensurate. Thus, the null hypothesis was not rejected. The covariate, levels of
preintervention distress (pretest BSI scores), were significantly related to the participants’
postintervention levels of distress [F(1, 54) = 109.47, p = .00. All significant values are
reported at p < .05.
RQ2. Does the intervention of brief mindfulness (diaphragmatic breathing and
sitting meditation) improve memory function in a treatment group?
H02. Exposure to a brief mindfulness intervention has no effect on memory
function among the treatment group when compared to no treatment controls.
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Ha2. Exposure to a brief mindfulness intervention improves memory function
among the treatment group when compared to no treatment controls.
In order to examine RQ2, differences between treatment group and control groups
on scaled scores on Logical Memory I (LMI), Visual Reproduction I (VRI), Logical
Memory II (LMII), and Visual Reproduction II (VRII) postintervention were examined.
Table 9 reveals mean scaled scores in treatment and control groups. As demonstrated on
Table 9, the treatment group showed higher mean scores in Visual Reproduction II
following the intervention. Differences in the other memory indices were not statistically
significant. Utilizing a MANOVA for further validation of conclusions, when examining
memory subscale scores, the MANOVA revealed a non-significant multivariate main
effect for MBSR group (treatment and/or control), Wilks’ λ = .78, F(4, 52) = 3.69, p >
.001, partial 2 .22. Power to detect the effect was .85. However, a statistically significant
difference in the dependent variables of memory subtests were found based on the
independent variable of MBSR (treatment and control groups) (p < .05), as seen on Table
10. As indicated in Table 11, Visual Reproduction II was found to be significant (F(1, 55)
= 7.77; p < .05; partial 2 = .124). Commensurate with independent samples t test, as seen
on Table 8, the MANOVA (Table 10) also determined MBSR did not have any significant
effect on LMI (F(1, 55) = .29; p > .05; partial 2 = .005), VRI (F(1, 55) = .40; p > .05;
partial 2 = .007), or LMII (F(1, 55) = .52; p > .05; partial 2 = .009).
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Table 9.
Mean Scaled Scores in Treatment versus Control Group Independent Samples T Test
Treatment

Control Group

Group

(n = 28)

T

Sig. (2-tailed)

(n = 29)
LMI

8.79

9.11

- 0.54

.20

VRI

7.90

7.50

.63

.49

LMII

9.41

9.79

- .72

.74

VRII

10.69

9.18

2.79

.11
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Table 10.
Multivariate Test of Mean Scaled Scores Between Treatment Group and Control Group
Effect

Sig.

Partial Eta
Squared

MBSR

Wilks’ Lambda

.010

.22

Table 11.
Tests of Between-Subjects Effects to Determine Significance of MBSR as Dependent
Variable
Effect

Df

Mean

F

Sig.

Partial

Square

Eta
Squared

MBSR

LMI

1

1.41

.29

.59

.005

VRI

1

2.24

.40

.53

.007

LMII

1

1.97

.52

.48

.009

VRII

1

32.53

7.77

.007

.124

RQ3. Do changes in perceived levels of distress mediate the effects of exposure to
mindfulness on memory function?
H03. Changes in perceived levels of distress do not mediate the effects of
exposure to mindfulness on memory.
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Ha3. Changes in perceived levels of distress mediate the effects of the exposure to
mindfulness on memory
In order to answer RQ3, a test for mediation was considered, however, there was
no need to test for mediation as there was no main effect, which failed to reject the null
hypothesis.
Summary
The data findings indicated there was no statistically significant difference in
levels of distress between the treatment and control groups. Distress levels decreased in
both groups when comparing posttest BSI scores to the baseline, after the 15 minutes of
MBSR for the treatment group and after the 15 minutes of unregulated relaxation for the
control group. When examining memory function, there was a statistically significant
difference in scores on Visual Reproduction II between the treatment and control groups,
indicating higher abilities of delayed visual memory in participants of the treatment
group. Chapter 5 will examine the implications of these findings, as well as
recommendations for further research into distress levels, the use of relaxation
techniques, and memory within a classroom setting.
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Chapter 5: Discussion, Conclusions, and Recommendations
Introduction
The purpose of this quantitative field study was to examine if brief mindfulness
affected levels of distress among first-year community college students. This study also
examined whether using brief mindfulness techniques affected memory functions.
Moreover, I examined if changes in distress levels, before and after mindfulness
exposure, were associated with memory improvement. Also included is a discussion of
findings and how these findings relate to existing literature on the memory function,
mindfulness, and distress, as well as how CAT (Reme et al., 2008) and Baddeley and
Hitch’s theory of working memory (Baddeley & Hitch, 1974) associate with these
findings. This chapter concludes with limitations of the study, recommendations for
further research, implications for social change, and a final synopsis.
This chapter provides discussion and suggestions for future research studies to
help answer the following research questions:
RQ1: Does the intervention of brief mindfulness (diaphragmatic breathing and
sitting meditation) lower levels of distress in a treatment group?
RQ2: Does the intervention of brief mindfulness (diaphragmatic breathing and
sitting meditation) improve memory function in a treatment group?
RQ3: Do changes in levels of distress mediate the effects of exposure to
mindfulness on memory function?
Findings indicated that levels of distress in both groups, treatment and control,
decreased when comparing pre and posttest BSI scores. However, there was not a
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statistically significant difference between the group exposed to brief mindfulness and the
group that was not. Memory function, logical memory, and visual reproduction were also
examined between treatment and control groups. No significant differences in memory
indices were identified between the groups, except for higher-scaled scores in delayed
visual reproduction among the treatment group.
Interpretation of the Findings
An extensive review of existing literature established college students encounter
high levels of perceived distress (American College Health Association, 2011; American
Psychological Association, 2013; Compas et al., 2001; Conley et al., 2013; Marin et al.,
2011; Leppink et al., 2016; Milojevic & Lukowski, 2016; Tugend, 2017; Watson &
Pennebaker, 1989; Welle & Graff, 2011). The findings of the current research study
echoed previous findings in literature, as student participants reported high levels of
distress at baseline, overall.
A review of literature found the implementation of in-class stress reduction,
specifically MBSR, lowered levels of distress in students (Aherne et al., 2016; Erogul et
al., 2014; Halland et al., 2015; Rosenzweig et al., 2003; Schonert-Reichl et al., 2015;
Schwind et al., 2017; Sibinga et al., 2011). Another study by LeBlanc (2016) also studied
the effectiveness of in-class stress reduction techniques among students, but this study
did not specify MBSR as the modality of intervention. I found levels of student distress
decreased from the baseline pretest BSI scores to posttest BSI scores following the 15
minutes intervention for the treatment group and 15 minutes of unstructured down-time
for the control group. While differences between pre and posttest BSI scores were not
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statistically significant between treatment and control group, it is important to note levels
of an overall decrease in the levels of perceived distress among participants when
comparing to the baseline.
Although there was no significant difference between treatment and control group
from baseline BSI scores to the reduction of posttest BSI scores, students aged 26 and
above (n = 3, 5% of sample) demonstrated significant reduction in perceived distress
when comparing BSI pretest scores to posttest scores. The control group results of
participants aged 26 and above (n = 2) had similar findings. These findings may indicate
more responsiveness to stress reduction techniques, even passive stress reduction in the
form of in-class downtime, within a nontraditional (i.e., older) student population. As
Garner and Barefoot (2012) contend, nontraditional students may encounter additional
stressors than the traditional college student, such as work and family responsibilities.
Therefore, as the current study suggests, nontraditional students demonstrated greater
sensitivity to the effects of in-class stress reduction, both directed stress reduction
techniques and independent downtime.
RQ2 sought to determine if the intervention of brief mindfulness, specifically
diaphragmatic breathing and sitting meditation, improved memory function within the
treatment group. While I did not find overall significance with RQ2, certain areas within
analysis revealed statistical significance when isolating the specific subtest of Visual
Reproduction II. Findings of the current study discovered higher memory scores in the
treatment group following the intervention when compared to the control group. This
confirmed higher abilities of delayed visual memory in the treatment group,
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postintervention, when compared to the control group. Within treatment and control
groups, both Logical Memory I and Logical Memory II were highly correlated. Visual
Memory I and Visual Memory II were significantly correlated. Logical Memory II and
Visual Reproduction II were significantly correlated. Less correlated, but significant to
mention was the correlation of Logical Memory I and Visual Reproduction II. These
correlations agree with Boutet et al. (2007), Dolcos et al. (2005), Joels et al. (2006),
McEwen (2007), Newcomer et al. (1999), and Vogel and Schwabe (2016) that different
types of memory were correlated with immediate memory and the process of effective
encoding can be hampered by distress, which also substantiates Baddeley and Hitch’s
(1974) theory of working memory (1974) and the concept of attentional load effects on
memory function.
In the current study, levels of distress decreased 10% among students in the
control group when compared to pre and posttest BSI scores. An expected stress reducing
factor was being deployed, even in the control group for 15 minutes. Participants were
cued to relax, put their pens down, blinds were drawn, soothing music was played, all of
which provided elements of expectation of a stress reducing mechanism. According to the
CATS (Reme et al., 2008), the decrease in levels of perceived distress, even in the control
group, were not surprising due to coping expectancy. Since both groups, treatment and
control, participated in brief stress reduction (structured diaphragmatic breathing and
sitting meditation for the treatment group and 15 minutes of down-time within the control
group), the environment of the control group was conducive to anticipatory stress
reduction as suggested by CATS.
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Limitations of the Study
College students are one of the most stressed population groups (American
Psychological Association, 2013; Conley et al. 2013; Tugend, 2017; Vaez & LaFlamme,
2008; Welle & Graf, 2011), while community college students were found to have even
higher stress levels when compared to university students (Inceptia, 2013; Ryan, 2009;
Zeidenberg, 2008). The findings of the current study echoed the sentiments of previous
literature with the current sample of participants which indicated clinically significant
levels of perceived distress (DeRogatis, 1993). While the findings of the current study
were commensurate with previous literature indicating community college students’
evidence high levels of perceived distress, the following limitations in the study are
noteworthy to explore in further depth. These include a relatively small sample size,
possible non-representativeness of the sample, instrumentation and a control group that
may have already been stress reducing.
The sample size for F-tests linear multiple regression: fixed model, R2 increase,
and a priori power analysis, with a medium effect size, 0.05 level of significance for a
Type I error at 80% statistical power was set for 55 participants (Faul et al., 2009). The
sample size consisted of 57 participants. While this sample met the recommendation
based on the power analysis, it is possible that effect size may have been less than
expected, which could have resulted in insufficient statistical power.
The participant sample consisted of first-year community college students from a
specific area in the Texas Gulf Coast region; as a result, this sample may not represent the
same stressors of students in other regions. The sample was drawn from participants in a
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community college setting and cannot be generalized to all college students because the
sample did not represent continuing year students, or bachelor and graduate degree
seeking students and only represented beginning students.
The study also did not collect data regarding premorbid conditions of participants,
including mental and medical health diagnoses, which may have been aggravating factors
to increased levels of distress.
In the current study, the choice of instrumentation may have introduced some
limitations. The WMS-IV (Wechsler, 2009) is an assessment tool, which requires auditory
and visual abilities, as well as fine motor skills, such as grasping a pencil in order to draw
visual designs. This testing instrument limited participation to individuals who had
adequate auditory and visual abilities to attend to the subtests, as well as, fine motor skills
in order to draw visual details.
Finally, a potential limitation was cuing the control group and allowing the 15
minutes of down time. If the control group had not been given any time to destress prior
to the memory tests, the differences in the results of the treatment and control groups may
have been markedly different.
Recommendations
A review of findings from the current study, including limitations, found several
areas which could further contribute to the analysis of stress reduction techniques in a
college setting and memory function. Suggestions include using a larger sample size and
expanding the targeted sample to include students in community colleges and universities
in other geographical areas, as well as continuing year college students in bachelors and
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graduate degree programs. Future research could also focus on distress among
nontraditional students and targeted implementation of stress reduction techniques for
this population in college settings.
While a quantitative research design provided empirical data that determined
memory levels across the domains of logical memory and visual reproduction, as well as
the BSI scores that provided a statistically sound method for determining levels of
perceived distress, a mixed methods design would have allowed participants to provide
further information, such as possible premorbid diagnoses, types of stress encountered,
existing stress reduction techniques they may be using, and levels of social support. In
addition, while the instruments used in the current study (WMS-IV and BSI) had merit,
other measures of stress, such as salivary cortisol may have been informative (SchonertReichl et al., 2015). A future study should consider the use of a longitudinal design
which, would provide brief intervention to a treatment group over a longer period which
may be of greater benefit to participants.
In the current study, both groups, treatment and control, received 15 minutes of
environmental decompressing activities prior to measuring levels of distress on posttest
BSI and memory functions. This begs the question of whether the results of the active
control group may have been different if the group was not provided any destressing
environmental activities. In a future study, it is recommended to have a control group that
is not exposed to a destressing environment (e.g., keeping lights on). This may help to
determine if simply providing the 15 minutes of downtime, as was afforded to the control
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group of the current study prior to learning new material, reduces levels of distress and
improves memory function even more.
Implications
The current study postulates the benefit of lowering levels of distress in college
students, thereby positively impacting the welfare of the individual student(s) including
learning outcomes, higher retention rates, and improved physical and mental well-being
(Gross et al., 2009; Pierceall & Keim, 2007). While college enrollment rates have
quadrupled since 2000, only a third of these individuals obtain a bachelor’s degree (Ryan
& Bauman, 2016; U.S. Department of Education’s National Center for Education
Statistics, 2017) and half of all enrolled college students in the United States are
attending community college (Zeidenberg, 2008). According to Zeidnberg (2008),
community college students have lower degree completion rates than university students.
A survey of first-year college students by Inceptia (2013) reported community college
students had higher levels of distress than university students, endorsing additional
stressors, such as working more hours per week, enrollment in a greater number of
remediation classes, and higher incidence of providing for a family, just to name a few.
An exhaustive review of literature indicates higher levels of distress are
negatively associated with memory functioning (Baumeister et al., 2003; Vaez &
LaFlamme, 2008). Research also asserts college students are highly stressed (American
Psychological Association, 2013; Conley et al., 2013; Welle & Graf, 2011) and results
from this study are consistent with these previous findings as participants indicated high
levels of distress. Pierceall and Keim (2007) found academic demands were the highest
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source of stress among college students while Ryan (2009) found daily hassles that
students felt were out of their control were a large contributor to higher levels of distress.
Research studies have indicated higher levels of stress are negatively associated with
academic performance (Arsenio & Loria, 2014; Vaez & LaFlamme, 2008).
When considering high levels of stress and educational outcomes, memory
functioning must be considered as one of the foundational blocks to effective learning
processes. Commensurate with Baddeley and Hitch’s theory of working memory (1974),
the cognitive development of memory functioning involves neurological processes of
attention, encoding, retrieval, which can all be compromised by stress loads (Boutet et al.,
2007; Bremner et al., 2000; Hozel et al., 2010; Kirschbaum et al., 1996; Nauret, 2008;
Newcomer et al., 1999; Vogel & Schwabe, 2016). Since research contends stress
negatively affects memory and college students are a particularly stressed group, the
cognitive activation theory of stress (Ursin & Erikson, 2004) provides support to
employing stress reduction techniques in a classroom setting as a means to better manage
levels of distress among college students to increase levels of self-efficacy. Interventions,
such as MBSR have been found to reduce levels of distress and students who manage
stressors effectively, have better outcomes (Baghurst and Kelley, 2014; D’Abundo et al.,
2016; Holzel et al., 2010; LeBlanc, 2016; Mrazek et al., 2013; Oman et al., 2008).
Better management of stress may contribute to improved student learning
outcomes. Institutions who support the use of in-class stress reduction techniques can be
instrumental in providing enhanced learning environments that take into account the
entirety of the student and their experiences including sensitivity to stress levels and their
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potential impact on academic performance (Bamber & Schneider, 2016; Beiter et al.,
2015; Lin & Huang, 2014; Roberts et al., 2011; Shankar & Park, 2016). The consequence
of providing a supportive learning environment to college students by utilizing in-class
stress reduction opportunities, either structured or unstructured, can positively impact the
individual lives of students by creating habits of mindfulness which may in turn support
students in increasing emotional self-regulation, lessening mood dysregulation,
improving physical health, and increasing attention and concentration (see Gross et al.,
2009; Schonert-Reichl et al., 2015). As individuals are impacted, the systemic changes
may in turn positively impact the climate of the campus, including lower attrition rates
(see Ryan & Bauman, 2016), higher levels of graduates, as well as societal impacts of
higher individual earning potential which in turn produces greater economic stability (see
Raniseski, 2014).
Conclusion
While numerous studies have attested to the benefits of MBSR and other stress
reduction methods to lower levels of distress (see Aherne et al., 2016; Baghurst & Kelley,
2014; D’Abundo et al., 2016; Erogul et al., 2014; Halland et al., 2015; Holzel et al., 2010;
Lamkin & Slavich, 2014; LeBlanc, 2016; Mrazek et al., 2013; Oman et al., 2008;
Rosenzweig et al., 2003; Schonert-Reichl et al., 2015; Sibinga et al., 2011; Tacon, 2003),
the literature review failed to identify studies examining whether lowering levels of
distress in college students by utilizing brief mindfulness techniques could potential
impact memory function. Since stress negatively impacts memory (Dolcos, LaBar, &
Cabeza, 2005; LeBlanc, 2009; Nauret, 2008; Vogel & Schwabe, 2016; Shi & Liu, 2016)
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and memory is vital to learning processes (Boutet et al., 2007), and college students
continue reporting high levels of distress, as evidenced in the current study, it is
imperative colleges implement interventions to assist students in better managing levels
of distress. In the current study, I found positive correlations between the ability to recall
visual and verbal materials on a delay in both the treatment and control groups, as both
groups were exposed to 15 minutes of relaxation, albeit unstructured relaxation in the
control group. These findings coincide with Baddeley and Hitch’s theory of working
memory (1974), which asserts the importance of controlling for stress and attentional
overload in order to maximize encoding processes. Since college students have been
identified as a highly stressed population (see American Psychological Association, 2013;
Conley et al., 2013; Tugend, 2017; Welle & Graf, 2011), for which the current study is in
agreement, the findings of this study contribute to positive social change by providing
further research and implications regarding high levels of distress among community
college students. In addition, the findings of this study support the importance of
implementing brief stress reduction opportunities in a classroom setting, whether
structured stress reduction, such as MBSR, or undirected down-time, as a means to
encourage healthy coping measures in handling stress, thereby improving memory and
the projection of improving physical and mental well-being, as well as, educational
outcomes.
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Appendix A: Sponsoring Institution IRB Approval Letter
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Appendix B: Walden IRB Approval
I
The IRB approval number for this study is 10-04-18-0418770.
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Appendix C: Student Recruitment Flyer
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Appendix D: Control Group Data Collection Facilitator Instructions
Welcome them. Thank them for their time.
“Let’s get started. There are a few forms I need you to fill out before we can start
the actual study.” Remind them there will be no talking amongst themselves and no
sharing of answers as this can skew results. Tell them to protect their papers from any
eyes but their own.
FOLDER 1
Pass out the informed consent forms. Tell them, “I am giving you two copies of
the informed consent to participate in this study. One copy will be for you to sign, the
other will be for you to keep. Please read through this. Initial at the bottom of every page,
and sign your name on page 3 and put today’s date, October 24, 2018. Pass these up to
the front of your row and I will pick up the signed copies. The other copy is for you to
keep.” Collect signed informed consents, put in Folder 1.
FOLDER 2
Pass out the demographic sheet. Tell them, “I’m passing out a demographic
sheet. Do not put your name on this or any other papers going forward. The participant
number you were assigned, will be in the top right-hand corner of this paper.” Read
through the demographic questions with them. Say, “Pass this paper up the row and I will
collect them.” Put in Folder 2.
BSI PRETEST
Pass out the BSI. Say, “I’m passing out a paper with some statements on it. I’m
going to go through and read these to you. What I need you to do is to rate yourself on
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how you feel right now. Circle a 0 if the statement sounds nothing like you; a 1 if it
sounds like you a little bit; a 2 if it sounds like you moderately, so some of the time, but
not all the time; a 3 if it sounds like you quite a bit; and a 4 if it sounds like you all the
time.” Read the statements to them. “I will collect these from you.” Put these papers in
the folder labeled BSI pretest.
***Relaxation time*** Prepare the audio/computer. On YouTube:
https://www.youtube.com/watch?v=kB4qohP35iM
Tell them, “I’m going to turn out the lights. I’m going to leave the blinds open so
some light can come through. Just relax while you listen to this.” Turn off the lights and
play the music (there might be an ad, so don’t turn on the sound until after the ad has
passed.

At the end of the music (15 minutes), turn the lights back on and tell them, “Okay,
we’re moving on to something else.”

BSI POSTTEST
Pass out the BSI. Say, “I’m passing out a paper with some statements on it. I’m
going to read these statements to you. What I need you to do is to rate yourself on how
you feel right now. Circle a 0 if the statement sounds nothing like you; a 1 if it sounds like
you a little bit; a 2 if it sounds like you moderately, so some of the time, but not all the
time; a 3 if it sounds like you quite a bit; and a 4 if it sounds like you all the time.” Read
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the statements to them. “I will collect them from you.” Put these papers in the folder
labeled BSI posttest.
LOGICAL MEMORY I STORY B
Pass out blank sheet of paper with corresponding participant numbers. Once
everyone has their pens down, say, “I’m going to read something to you and I want you to
try to remember as many details as you can. You cannot write anything down, not on the
paper, not in your phone, just listen.”
Read Logical Memory I story (Story B)
Say, “Now, on the paper in front of you, write down as many details of this story
as you can remember, no matter how minor, write down as many specific details as you
can possibly remember from what I just read.” Give them no more than about 3 minutes
to do this. Pick up the papers. Put these papers in folder labeled Logical Memory I.
LOGICAL MEMORY I STORY C
Pass out blank sheet of paper with corresponding participant numbers. Say,
“Keep your pen down.” Once everyone has their pens down, say, “I’m going to read
something to you and I want you to try to remember as many details as you can. You
cannot write anything down, not on the paper, not in your phone, just listen.”
Read Logical Memory I story (Story C)
Say, “Now, on the paper in front of you, write down as many details of this story
as you can remember, no matter how minor, write down as many specific details as you
can possibly remember from what I just read.” Give them no more than about 3 minutes
to do this. Pick up the papers. Put these papers in folder labeled Logical Memory I.
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**Visual Reproduction. You will use the computer to show images on the
projector screen.**
Timer is set for 10 seconds for each image.
VISUAL REPRODUCTION I
Pass out blank sheet of paper with corresponding participant numbers.
You will show each image for 10 seconds, giving them time to draw the item
after you show it to them.
Say, “I will show you some images. You will have 10 seconds to look at each
image. When the 10 seconds is over, the screen will be blank and you will draw the design
on the paper in front of you. Each design will be on each paper. After you have drawn
each design, I will pick it up from you. We will do this one by one. Do not begin to draw
until I tell you to. Ready?” Show the first image. 10 seconds. Change to blank image. Tell
them, “Now, draw the image you just saw.” Give them no more than 3 minutes to do this,
pick them up as they finish drawing image 1.
Continue this for the remaining images-there are 5 images total. Put these papers
in folder labeled Visual Reproduction I.
LOGICAL MEMORY II, DELAYED RECALL
Pass out blank sheet of paper with corresponding participant numbers. Tell
them, “Do you remember the stories I read to you a little while ago? I want you to write
down everything you can remember about the first story. Start at the beginning.” Give
them time to write their details (about 3 minutes). Pick up the papers. Put these in the
folder labeled Logical Memory II, Delayed Recall.
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LOGICAL MEMORY II
Pass out blank sheet of paper with corresponding participant numbers. Say,
“Now, I want you to write down everything you can remember about the last story. Start
at the beginning.” Give them time to write their details (about 3 minutes). Pick up the
papers. Put these in the folder labeled Logical Memory II, Delayed Recall.
VISUAL REPRODUCTION II
Pass out blank sheets of paper with corresponding participant numbers. They
are in a packet of 5 pages per packet.
Say, “Earlier, I showed you some designs. You looked at the designs and then
drew them on the papers. I want you to draw the designs again. You don’t have to draw
them in the same order as you did before. If one design was on the screen, just draw one
design. If two designs were on the screen, draw both designs as you remember them.
Now, using the sheet of paper in front of you, draw the design.” If someone says they
don’t remember the designs, say, “Each slide had one or more designs on it…Just try to
remember one of them.” Give them time to draw the design on the first page (about 3
minutes).
Say, “Now, go to the second page. Draw another one of the designs on the paper
in front of you.” Give them time to draw the design (about 3 minutes).
Say, “Now, go to the third page. Draw another one of the designs on the paper in
front of you.” Give them time to draw the design (about 3 minutes).
Say, “Now, go to the fourth page. Draw another one of the designs on the paper in
front of you.” Give them time to draw the design (about 3 minutes).

134
Say, “Now, go to the fifth page. Draw another one of the designs on the paper in
front of you.” Give them time to draw the design (about 3 minutes).
Pick up the papers. Put these papers in the file folder labeled Visual Reproduction
II, Delayed Recall.
RESOURCES
Pass out the Resource page. Explain, “This handout gives you resources for the
counseling clinic here on campus and the mental health clinic in Alvin. The other group
used diaphragmatic breathing and sitting meditation while they listened to the music.
These are forms of mindfulness-based stress reduction. The resource page gives you some
quick tips on how to do this. To learn how to perform diaphragmatic breathing, you sit
with good posture, place one hand on your stomach, one hand on your upper chest.
Breathe in through your nose, slowly. Your stomach moves out as you breathe in and your
upper chest should be still. Exhale slowly through your mouth while tightening your
stomach muscles. With sitting meditation, you also stay in good posture, use
diaphragmatic breathing. Pay attention to each breath, coming in and going out.
Concentrate your thoughts in the here and now and let every breath, in and out, remind
you of being in the here and now, clearing your mind of all other thoughts with each
inhaling and exhaling breath.”
Encourage them to grab a water and snack on their way out and thank them
for their time.
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Appendix E: Treatment Group Data Collection Facilitator Instructions
Welcome them. Thank them for their time.
“Let’s get started. There are a few forms I need you to fill out before we can start
the actual study.” Remind them there will be no talking amongst themselves and no
sharing of answers as this can skew results. Tell them to protect their papers from any
eyes but their own.
FOLDER 1
Pass out the informed consent forms. Tell them, “I am giving you two copies of
the informed consent to participate in this study. One copy will be for you to sign, the
other will be for you to keep. Please read through this. Initial at the bottom of every page,
and sign your name on page 3 and put today’s date, October 24, 2018. Pass these up to
the front of your row and I will pick up the signed copies. The other copy is for you to
keep.” Collect signed informed consents, put in Folder 1
FOLDER 2
Pass out the demographic sheet. Tell them, “I’m passing out a demographic
sheet. Do not put your name on this or any other papers going forward. The participant
number you were assigned, will be in the top right-hand corner of this paper.” Read
through the demographic questions with them. Say, “Pass this paper up the row and I will
collect them.” Put in Folder 2
BSI PRETEST
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Pass out the BSI. Say, “I’m passing out a paper with some statements on it. I’m
going to go through and read these to you. What I need you to do is to rate yourself on
how you feel right now. Circle a 0 if the statement sounds nothing like you; a 1 if it
sounds like you a little bit; a 2 if it sounds like you moderately, so some of the time, but
not all the time; a 3 if it sounds like you quite a bit; and a 4 if it sounds like you all the
time.” Read the statements to them. “I will collect these from you.” Put these papers in
Folder 3 BSI pretest
***Relaxation time*** Prepare the audio/computer. On YouTube:
https://www.youtube.com/watch?v=kB4qohP35iM
Tell them, “I’m going to show you how to do something called diaphragmatic
breathing To learn how to perform diaphragmatic breathing, you sit with good posture,
place one hand on your stomach, one hand on your upper chest. Breathe in through your
nose, slowly. Your stomach moves out as you breathe in and your upper chest should be
still. Exhale slowly through your mouth while tightening your stomach muscles. With
sitting meditation, you also stay in good posture, use diaphragmatic breathing. Pay
attention to each breath, coming in and going out. Concentrate your thoughts in the here
and now and let every breath, in and out, remind you of being in the here and now,
clearing your mind of all other thoughts with each inhaling and exhaling breath.”
Give them about 2 minutes to practice diaphragmatic breathing. Repeating the
instructions as needed.
“I’m going to turn out the lights. I’m going to leave the blinds open so some light
can come through. Just relax, concentrate in the here and now. Keep breathing. Feel your
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air going in and out. Feel free to close your eyes. Listen.” Turn off the lights and play the
music (there might be an ad, so don’t turn on the sound until after the ad has passed. Read
the Palouse Script.
At the end of the music (15 minutes), turn the lights back on and tell them, “Okay,
we’re moving on to something else.”
BSI POSTTEST
Pass out the BSI. Say, “I’m passing out a paper with some statements on it. I’m
going to read these statements to you. What I need you to do is to rate yourself on how
you feel right now. Circle a 0 if the statement sounds nothing like you; a 1 if it sounds like
you a little bit; a 2 if it sounds like you moderately, so some of the time, but not all the
time; a 3 if it sounds like you quite a bit; and a 4 if it sounds like you all the time.” Read
the statements to them. “I will collect them from you.” Put these papers in the folder
labeled BSI posttest.
LOGICAL MEMORY I STORY B
Pass out blank sheet of paper with corresponding participant numbers. Once
everyone has their pens down, say, “I’m going to read something to you and I want you to
try to remember as many details as you can. You cannot write anything down, not on the
paper, not in your phone, just listen.”
Read Logical Memory I story (Story B)
Say, “Now, on the paper in front of you, write down as many details of this story
as you can remember, no matter how minor, write down as many specific details as you
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can possibly remember from what I just read.” Give them no more than about 3 minutes
to do this. Pick up the papers. Put these papers in the folder labeled Logical Memory I.
LOGICAL MEMORY I STORY C
Pass out blank sheet of paper with corresponding participant numbers. Say,
“Keep your pen down.” Once everyone has their pens down, say, “I’m going to read
something to you and I want you to try to remember as many details as you can. You
cannot write anything down, not on the paper, not in your phone, just listen.”
Read Logical Memory I story (Story C)
Say, “Now, on the paper in front of you, write down as many details of this story
as you can remember, no matter how minor, write down as many specific details as you
can possibly remember from what I just read.” Give them no more than about 3 minutes
to do this. Pick up the papers. Put these papers in the folder labeled Logical Memory I.
**Visual Reproduction. You will use the computer to show images on the
projector screen.**
Timer is set for 10 seconds for each image.
VISUAL REPRODUCTION I
Pass out blank sheet of paper with corresponding participant numbers.
You will show each image for 10 seconds, giving them time to draw the item
after you show it to them.
Say, “I will show you some images. You will have 10 seconds to look at each
image. When the 10 seconds is over, the screen will be blank and you will draw the design
on the paper in front of you. Each design will be on each paper. After you have drawn
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each design, I will pick it up from you. We will do this one by one. Do not begin to draw
until I tell you to. Ready?” Show the first image. 10 seconds. Change to blank image. Tell
them, “Now, draw the image you just saw.” Give them no more than 3 minutes to do this,
pick them up as they finish drawing image 1.
Continue this for the remaining images-there are 5 images total. Put these papers
in the folder labeled Visual Reproduction I
LOGICAL MEMORY II
Pass out blank sheet of paper with corresponding participant numbers. Tell
them, “Do you remember the stories I read to you a little while ago? I want you to write
down everything you can remember about the first story. Start at the beginning.” Give
them time to write their details (about 3 minutes). Pick up the papers. Put these papers in
the folder labeled Logical Memory II
LOGICAL MEMORY II
Pass out blank sheet of paper with corresponding participant numbers. Say,
“Now, I want you to write down everything you can remember about the last story. Start
at the beginning.” Give them time to write their details (about 3 minutes). Pick up the
papers. Put these papers in the folder labeled Logical Memory II
VISUAL REPRODUCTION II
Pass out blank sheets of paper with corresponding participant numbers. They
are in a packet of 5 pages per packet.
Say, “Earlier, I showed you some designs. You looked at the designs and then
drew them on the papers. I want you to draw the designs again. You don’t have to draw
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them in the same order as you did before. If one design was on the screen, just draw one
design. If two designs were on the screen, draw both designs as you remember them.
Now, using the sheet of paper in front of you, draw the design.” If someone says they
don’t remember the designs, say, “Each slide had one or more designs on it…Just try to
remember one of them.” Give them time to draw the design on the first page (about 3
minutes).
Say, “Now, go to the second page. Draw another one of the designs on the paper
in front of you.” Give them time to draw the design (about 3 minutes).
Say, “Now, go to the third page. Draw another one of the designs on the paper in
front of you.” Give them time to draw the design (about 3 minutes).
Say, “Now, go to the fourth page. Draw another one of the designs on the paper in
front of you.” Give them time to draw the design (about 3 minutes).
Say, “Now, go to the fifth page. Draw another one of the designs on the paper in
front of you.” Give them time to draw the design (about 3 minutes).
Pick up the papers. Put these papers in the folder labeled Visual Reproduction II.
RESOURCES
Pass out the Resource page. Explain, “The resource page gives you some quick
tips on diaphragmatic breathing and sitting meditation. It also gives your resources for
the counseling clinic here on campus and the mental health clinic in Alvin.”
Encourage them to grab a water and snack on their way out and thank them
for their time.
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Appendix F: Demographic Sheet

Demographic Sheet

1) Check here if you are at least 18 years old: _____
2) How old are you? _______ years old
3) Check here if you are a first-year college student: _____
4) Check to indicate gender: _____ Male

_____ Female

5) Check here if you have a significant, unaided visual impairment:_____
6) Check here if you have a significant, unaided fine motor impairment (i.e., extreme
difficulties holding a pencil): _____
7) Check here if you have a significant, unaided hearing impairment: _____
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Appendix G: Permissions/Licensing Agreement for Use of BSI and WMS-IV
Rebecca Lopez

Inventory Account Number 10XXXX

Pearson End User License Agreement
Please read the following carefully
By clicking "I accept" or "I agree" or using the services you are entering into a
binding contract with Pearson Education, Inc. and its affiliates. (collectively,
"Pearson")
IMPORTANT: If you are a minor (a minor often is someone under the age of
18), you may not register for, or otherwise access, the Services (as defined below), nor
may you agree to the terms of this End User License Agreement ("EULA") unless your
educational institution or parent agrees to and accepts the terms of this EULA on your
behalf.
Children under the age of 13 may not accept the terms of this EULA, register for,
or otherwise access, the Services unless an educational institution or parent has
established an account or registered on their behalf.
If you have any questions about this EULA, please contact us
at: https://support.pearson.com/getsupport/.
If you are a resident of New Jersey or access the Services from the State of New
Jersey, please refer to Section 28, which addresses our obligations under the New Jersey
Truth in Consumer Contract Warranty and Notice Act.
It is important to us that the Services provide you with a helpful and reliable
experience. To protect our rights and yours, this EULA governs all uses of the Services.
Access or use of the Services for which you seek registration or enrollment constitutes
acceptance of this EULA as a binding agreement. By using the Services, you represent
that you (1) have read and understood the terms, (2) agree to use the Services in
compliance with applicable laws and the terms of this EULA and (3) are an Authorized
User (as defined below). You may not use the Services if you do not agree with the
EULA or if you are not an Authorized User.
1. Privacy Notice
Please review our Privacy Notice to understand our data collection and use
practices. We will collect, process and use your personal information in
accordance with our Privacy Notice.
2. Changes to this EULA
Pearson may make changes to this EULA from time to time for any
reason. Typically, these changes are made to conform to current practices, comply
with changing regulatory requirements, or other similar purposes. If Pearson
modifies this EULA in a manner that materially changes the terms or scope of the
Services made available to you, we will make reasonable efforts to notify you by
either contacting you via email or posting reasonable notice in connection with
the Services to alert you to such changes. Your continued use of the Services after
reasonable notice of such changes to the EULA has been provided will constitute
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your consent to the revised EULA terms. If you have any questions about this
EULA, please contact us at: https://support.pearson.com/getsupport/.
3. The Services
This website and its related applications and services (collectively the
"Services") is owned by Pearson Education, Inc. and/or its affiliated companies
(collectively, "we," "us," or "Pearson"). The Services may be delivered to you
through the Internet via your browser or app (mobile or otherwise) and may
include enrollment ("Enrollment") in one or more online courses ("Course(s)")
provided through the Services for use in connection with classes and programs
offered by your school, employer, university or other educational institution
("Institution"). While your User Account (defined below) for the Services may
continue for an indefinite period of time during which you may enroll in other
Courses, your access to those specific Courses provided through the Services is
provided on a subscription basis for a limited period of time (each a
"Subscription"). The Services may be provided directly by Pearson or accessed
through a third party integration with accounts managed by your Institution or an
integrated third party service provider ("Third Party Service"). The Services
may link to or provide options to access third party websites or applications.
4. Authorized Users and User Accounts
The Services are available only to individuals, including but not limited to
educational institution, administrators and students, who have gained lawful
access to the Services directly from Pearson or its Third Party Service provider or
through the Institution of which such individual is affiliated ("Authorized User"
or "User"). In order to initiate access to the Services, you must register for a user
account ("User Account") by providing your first name, last name, valid email
address (and in the case of Enrollments, your Institution, educational institution
and Course name or code) and designating a secret and unique username and
password ("Account Credentials"), as well as any additional information that
may be required by your Institution. In some cases, your User Account may
already be established for you by your Institution, or by way of direct access from
an integrated Third Party Service, such as a learning management system, each of
which may have additional terms of use or requirements for account access.
Pearson may use your Account Credentials to validate your account prior to
providing access to the Services each time you access the Services.
You may have only one active User Account at any given time. You agree
to provide accurate and truthful information when creating a User Account and to
promptly update such information should it change.
You may not self-register for the Services if you are under the age of 13
unless your educational institution has established an account or registered on
your behalf. If you are under the age of 18, you may not register or use the
Services without first obtaining permission from your parent or guardian.
However, if you are under the age of 18 and enrolled at an institution of higher
education, you may self-register for the Services.
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The Services are not intended for use by residents of countries in which
trade restrictions prohibit the sale of certain U.S. products or services. You
understand and acknowledge that the administrators associated with your
Institution or a Third Party Service may have access to your User Account and
may suspend, modify or terminate your account access at any time and for any
reason.
5. Protection of Account Credentials
Your User Account is for your personal use only. Unless we provide an
approved mechanism for such use, allowing others to access or use the Services
through your User Account is strictly prohibited and you are responsible for all
uses of the Services associated with your Account Credentials, whether the use is
made by you personally or by a third party due to your disclosure of your Account
Credentials.
In order to protect the security of your Account Credentials and the
Services, it is important that you maintain the confidentiality of your Account
Credentials. You agree not to (1) use Account Credentials other than your own, or
(2) to disclose your Account Credentials to any third party or service, other than
an authorized Third Party Service. You agree to take reasonable steps to protect
the secrecy of your Account Credentials and immediately notify Pearson
at https://support.pearson.com/getsupport/of any known or suspected loss,
disclosure or theft of your Account Credentials and/or access codes you obtain in
connection with the Services.
6. Ownership of the Services
The website, Course materials and other content provided through the
Services (collectively, "Materials") and any supporting software, applications and
systems (collectively "Applications") are the exclusive property of Pearson
Education, Inc., its affiliates, and/or its licensors, and are protected by U.S. and
international copyright and other intellectual property laws. All rights not
expressly granted herein are reserved. Except as may be set forth in this EULA,
the reproduction, redistribution, modification, publication, or adaptation of
Materials or Applications, in whole or in part, without the express written consent
of Pearson and/or its licensors is strictly prohibited. The Services may allow you
to copy or download certain Materials, but please remember that the availability
of this functionality does not mean that the above restrictions do not apply.
Unless otherwise indicated, trademarks, service marks and trade names
(collectively "Marks") that appear on the Services are the property of Pearson or
its licensors. Any trademarks not owned by Pearson that appear in the Services are
the property of their respective owners. You agree not to misuse or disparage any
Marks associated with the Services or use the Marks (or any confusingly similar
marks) in such a way that would misrepresent the ownership of the Marks or
otherwise confuse the public as to the source or origin of any products or services.
You should not use any Mark without obtaining the written consent of the Mark
owner, using appropriate notice and attribution of the owner's trademark rights,
and using the Marks in accordance with applicable usage guidelines as provided
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by a Mark’s respective owner. Any such permitted use of the Marks by you shall
be to the benefit of the respective Mark owner.
7. Limited License
Pearson grants to you a limited, non-transferable, non-exclusive, nonsublicensable license to use the Services for their intended purpose and subject to
the terms and restrictions set forth in this EULA, the Privacy Statement and any
additional terms which may be established by your Institution or Third Party
Service
You may use, display, and, when such functions are available on the
Services, reformat, download, and print, Materials obtained through the Services
solely for your own personal, non-commercial, and personal educational
purposes.
You are responsible for meeting the then-current hardware, operating
system, Internet browser and other technical requirements necessary to properly
use and access the Services. All rights not specifically granted herein are reserved
by Pearson. You acknowledge that the license granted under this EULA does not
provide you with title to or ownership of the Services, or the Materials contained
therein, but only a right of limited use subject to the terms and conditions of this
EULA.
8. Permitted Uses of Materials.
You may, on an occasional and irregular basis, include insubstantial
portions of the Materials in memoranda, reports and presentations, and then only
to the extent that such use is for educational purposes of a non-commercial nature
within the scope of, or permissible as "fair use", "fair dealing" or its equivalent
under applicable copyright and intellectual property law, provided such use does
not otherwise diminish the pedagogical or commercial value of the Materials or
the Services and is otherwise accompanied by appropriate copyright notices. If
you wish to request permission to reproduce the Materials, or if you have any
questions about how to include any notices required under this Section, please
refer to the information and contacts available
at www.pearsoned.com/permissions.
Please note that additional permissions may also be required from
Pearson's licensors. Your use of any Materials, whether under "fair use" or by
permission, must include all applicable copyright, trademark and other notices,
and appropriate source attribution to Pearson and its licensors.
Before using any Materials designated as "open", OER, or available for
public use, you should verify the governing licensing restrictions associated with
such Materials. No right to use "open," "OER," or "available for public use"
content is granted by Pearson outside of the Services.
9. Prohibited Uses of Materials
Except as you may be expressly permitted by this EULA, you may not
use, modify, adapt, reformat, download, upload, post, reproduce, broadcast,
publish, display, perform, transfer or redistribute any Materials in any form,
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format or media or by means without obtaining the prior written authorization of
Pearson and/or its licensors. You acknowledge that the dissemination of any
assessment questions or answers contained in the Materials will materially
diminish the value of the Services and is strictly forbidden. Without limiting this
restriction, you acknowledge that the following "Prohibited Uses" shall not
constitute "fair use" and are specifically prohibited under the terms of this EULA
in the absence of written permission and that any such Prohibited Use constitutes
a material breach of the terms of this EULA:
o making the Materials available in print format in connection with "course
packets" and/or library reserve materials or otherwise making the
Materials available online outside of the Services, regardless of whether
such use is related to the course for which the Services are provided;
o making the Materials available, by any means, to others (even members of
your Institution) who are not Authorized Users and/or in connection with
courses or other activities for which the Services are not authorized for
use;
o publishing or otherwise disseminating outside of the Services solutions to
questions or other assessment content contained in the Materials (whether
generated by you, Pearson or a third party);
o reproducing or distributing outside the Services, by any means, any
illustrations, charts, photographs, outlines, extensive text excerpts,
chapters, or e-books included in the Materials for use outside of the
relevant Services.
10. Appropriate Use of the Services
You are expressly prohibited from any conduct which: threatens the
security, integrity or availability of the Services; provides or facilitates access to
the Services by unauthorized users or services; and/or results in prohibited
duplication, transmission or exposure of the Materials, Applications or User
information associated with the Services. You represent and agree that you shall
not use the Services in violation of this EULA, any applicable local, state,
national or international law or regulation, and/or the academic rules or policies of
your Institution. You further agree that you will not use the Services in a manner
which threatens the security, stability or integrity of the Services or networks
connected to the Services ("Service Network"). Without limiting the foregoing,
you acknowledge and agree that that you will not take any action to:
o impersonate any person or entity, or falsely state or otherwise misrepresent
your affiliation with a person or entity; including using another person's
User Credentials (including passwords) or making your User Credentials
available for use by others;
o use or attempt to use any "deep-link," "scraper," "robot," "bot," "spider,"
"data mining," "computer code" or any other automated device, program,
tool, algorithm, process or methodology or manual process having similar
processes or functionality, to access, acquire, copy, or monitor any portion
of the Services, any data or content found on or accessed through the
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Services, or any other Materials without the prior written consent of
Pearson;
o violate any measure employed to limit or prevent access to the Services or
otherwise obtain or attempt to obtain through any means any content,
functionality or other information which has not been intentionally made
available to you either by visible display on the Services or access through
a visible link on the Services;
o decompile, reverse engineer, or otherwise attempt to obtain the source
code of the Services;
o attempt, in any manner to gain unauthorized access to the Service
Network, obtain the password, account, or other security information from
or of any other User, or otherwise violate the security of the Service
Network or access encrypted codes;
o interfere with or disrupt (or attempt to interfere with or disrupt) the proper
working of the Services or Service Network, or violate any requirements,
procedures, policies or regulations of the Service Network;
o take or attempt any action that, in the sole and absolute discretion of
Pearson, imposes or may impose an unreasonable or disproportionately
large load or burden on the Service Network, disrupts the normal flow of
data, or threatens the stability of the Services or Service Network; or
o engage any conduct which, in Pearson's sole and absolute discretion,
diminishes the pedagogical or commercial value of the Services, infringes
any proprietary rights in the Materials or Applications, or otherwise
violates this EULA.
Pearson reserves the right, at its sole discretion, to suspend or terminate
access to and use the Services with respect to any User that Pearson reasonably
believes has undertaken, or participated in, any of the foregoing activities,
violated the terms of this EULA, or whose actions have, or are likely to, otherwise
cause harm to Pearson, the Services, the Service Network or other Users, or for
any other reason at the sole and absolute discretion of Pearson. Additionally,
Pearson may suspend or terminate your access at any time at the request of your
Institution.
11. Permissible User Content
The Services may provide functionalities for Authorized Users to create,
upload or post questions, responses, comments, ideas, articles, information, data,
text, multimedia content, chat conversations or logs, messages and other materials
or submissions ("User Content"). You may only post User Content that is your
own original work or for which you have obtained the necessary rights or
permissions for reproduction and public display through the Services and include
any applicable ownership or attribution notices. (Note: The fact that content is
publicly available on the Internet does not mean that such content may be freely
used without seeking prior permission from the owner.) You are solely responsible
for User Content that you post on the Services and agree not to create, post,
upload or link to any Prohibited User Content (as defined below). Pearson does
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not prescreen User Content and assumes no responsibility for User Content. The
views and opinions expressed in any User Content do not necessarily reflect those
of Pearson or its licensors. Pearson has the right (but not the obligation), in its
sole discretion, to monitor, refuse to post or otherwise distribute, or remove any
User Content for any reason and to terminate your access to the Services to
prevent further posting or distribution of Prohibited User Content. If you discover
any Prohibited User Content and would like to inform us, please contact us
at dmca.agent@pearsoned.com.
12. Use of User Content
By creating, posting, uploading or linking to User Content, you grant to
Pearson a perpetual, royalty-free, worldwide right and license to use, host, license,
store, reproduce, transmit, adapt, and distribute such User Content and any
derivative works created from such User Content (such as those resulting from
changes we make so that your User Content works better with the Services) in
connection with the Services. Further, you acknowledge and agree that your User
Content shall be available to other Users on the same terms as granted by you to
Pearson under this EULA and specifically this Section 12. Pearson shall not be
responsible or liable for the deletion, destruction, damage, loss or failure to store
any User Content. By posting User Content that is owned by third parties, you
represent that you have been granted the right to grant to Pearson the right to
make such User Content available to Authorized Users to the same extent as the
Materials provided with the Services. You agree to provide proper copyright
notices in connection with any User Content in which you or a third party assert a
right of copyright. Additional terms and options may be presented through the
user interface available on the Services for posting or uploading User Content
which shall have the same force and effect as the terms of this EULA.
13. Prohibited User Content
You will, at all times comply with all applicable local, state, federal, and
foreign laws in using the Services. You agree that you will not (directly or through
others) contribute, create, upload, post, link to, or otherwise cause the distribution
of any content or use the Services in any manner that:
o is unlawful, harmful, threatening, abusive, harassing, tortious, defamatory,
indecent, offensive, vulgar, obscene, libelous, invasive of another's
privacy, hateful, or racially, ethnically or otherwise objectionable or in
violation of the rules or policies of the Institution;
o infringes any patent, trademark, trade secret, copyright or other proprietary
rights of any party or which you do not have a right to transmit under any
law or under contractual or fiduciary relationship (such as inside
information, proprietary and confidential information learned or disclosed
as part of employment relationships or under nondisclosure agreements);
o jeopardizes the security, availability or integrity of the Services or causes
harm to any User and his or her property through the use of malicious
code or other contaminating or destructive devices;
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transmits advertising material and/or any unsolicited or unauthorized
promotional materials, junk mail, SPAM, chain letters, or any other form
solicitation in violation of any applicable rules, regulations or laws or
otherwise interferes with the proper working of the Services or Service
Network; or
o otherwise violates the terms of this EULA.
14. User Suggestions
Pearson always welcomes suggestions and comments regarding the
Services. Suggested improvements, additions or other comments may be
submitted by you to Pearson, whether through the Services, online, offline,
verbally, or in writing ("User Suggestions") Regardless of the manner of
submission, you hereby acknowledge that all right, title and interest and any other
intellectual property rights in the User Suggestions shall become the exclusive
property of Pearson and may be used for its business purposes at Pearson’s sole
and absolute discretion without any payment or accounting to you. This policy is
intended to avoid the possibility of future misunderstandings when products and
services developed by Pearson might seem to others to be similar to their own
submissions or comments. No reference to your personal information shall be
made in connection with the any use by Pearson of User Suggestions.
15. No Liability for Third Party Websites and Third Party Content
Pearson assumes no responsibility for third party content ("Third Party
Content"), services or applications that may be accessed by way of links on the
Services to sites hosted by third parties that are outside of Pearson's control
("Third-Party Sites"). Pearson does not endorse or guarantee the accuracy,
integrity or quality of Third Party Site or Third Party Content and disclaims all
liability for any errors, omissions, violation of third-party rights or illegal conduct
arising from such content or sites. The inclusion of a link to any Third Party Site
in the Services does not imply that the owners of such Third-Party Sites have
sponsored or endorsed the Services. Pearson is not responsible for the
accessibility of Third-Party Sites accessed through links to the Services. Should
you discover that a link to a Third-Party Site is no longer functional please contact
us at: https://support.pearson.com/getsupport/. Any links which directs Users to
inappropriate content or Prohibited User Content should be reported to us
at dmca.agent@pearsoned.com.
16. Availability of the Service
The scope and availability of the Services may vary according to (1)
additional terms presented at the time of purchase or registration, (2) Enrollment
in or registration for a specific Course or Service, and/or (3) any licensing terms
between Pearson and your Institution. Pearson is not responsible for limitations of
access resulting from any Third Party Service or as the result of certain account
settings established by your Institution. You are responsible for obtaining Internet
access in order to use the Services. You may access a Course available through the
Services only for the duration of the Subscription purchased (typically one or two
o
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semesters depending on the Course), whether or not the Services are used and
subject to Pearson's right to terminate access under this EULA. Educational
institution access may be provided for an indefinite time period until otherwise
terminated subject to this EULA.
While Pearson makes reasonable efforts to ensure the availability of the
Services to Authorized Users with active Subscriptions, the Services may be
unavailable for limited periods of time due to scheduled routine maintenance,
emergency maintenance or factors beyond Pearson's control, such as disruptions
of internet services or unforeseen threats to the integrity or security of the
Services.
Pearson may at any time, with or without notice to you, restrict the use and
accessibility of the Services and/or discontinue any portion, feature, or content of
the Services. Pearson will make reasonable efforts to provide Authorized Users
notice of significant changes to the Services to Authorized Users with active
Subscriptions whenever reasonably feasible and provide alternative materials or
services if substantial portions of the Services become unavailable. Information
and updates about changes to the Services and its availability are posted regularly
at Pearson Support.
17. Termination of Access
1. Trial Access. On a case-by-case basis, Services may be made available to
you for a trial review period for up to fifteen (15) days ("Review Period").
During the Review Period, you will be provided access to the Services
without charge; however, access to the Services offered for trial review
will be terminated if payment is not made prior to the end of the Review
Period. Termination of a Service does not automatically terminate your
User Account. Further, you expressly acknowledge and agree that if at any
time during the Review Period, Pearson, in its sole discretion, determines
that you are utilizing the Review Period as a substitute or proxy for a paid
Service, it may immediately terminate or suspend your access to the
applicable Service for which you’ve been granted a Review Period. In the
event of any suspension or termination of your access to such a Service,
you acknowledge and agree that: (a) the Service, its functionality,
activities, materials, or any results generated by your use thereof may not
be available to you or any other person; and (b) neither you nor any other
person are authorized to access or use any results generated by your use of
the suspended or terminated Course, its functionality, activities, or
materials regardless of whether such results are available within the
Course or the Services. If your access to a Course is terminated due to you
not purchasing a Course Subscription, and then Pearson subsequently
reinstates your access to the Course upon later receiving payment, any
such reinstated access shall remain subject to the terms of this EULA
(unless Pearson provides new terms and conditions to You at the time of
such reinstated access, in which case such new terms and conditions shall
apply).
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2. Termination by You. Subject to account restrictions that may be imposed
by your Institution or a Third Party Service through which access to the
Services is provided, you may terminate your User Account at any time by
notifying Pearson of your decision to do so. Your satisfaction with the
Services is important to us. If you have any concerns or complaints about
the Services or wish to terminate your access to the Services, please
contact us at Pearson Support.
3. Termination by Pearson. Pearson may, in its sole discretion, and with or
without advance notice, suspend your access to all or any part of the
Services, or terminate your rights to use the Services, for any conduct or
use (whether by you or anyone else having access to the Services under
your Account Credentials) that Pearson reasonably believes violates this
EULA.
4. Effect of Termination. Whether termination is initiated by you, your
Institution or Pearson, Sections 12, 14, 17-21, 25 and 28 of this EULA
shall survive any such termination. Any User Account information, data,
settings or specifications or customizations of a Service or Subscription
specific to your User Account may be permanently lost upon termination
of a Service or Subscription provided through the Services, whether by
you, Pearson or your Institution. User Content and other user information
associated with your use of the Services may still be accessible by your
Institution or, to the extent it is posted in a public forum, to other Users of
the Services for which such information was posted, even after
termination.
18. Sole Remedy
Pearson's entire liability to you, and your sole and exclusive remedy,
regarding the use of the Services shall be either restoration of access for which
you have subscribed or purchased, or a refund of any fees paid directly by you to
Pearson for the particular Service or Subscription. When available, refunds will
only be made if requested by you in writing within the first 15 days after
Enrollment or registration. Refunds can only be provided for purchases made
directly from Pearson's website by an Authorized User. Refunds are not available
for lost or stolen access codes, or any purchases made through third parties (for
example, your campus bookstore). If you are dissatisfied with a Service or wish to
request a refund, please contact us at Pearson Support.
19. Disclaimer of Warranties
YOU EXPRESSLY ACKNOWLEDGE AND AGREE THAT: (a)
YOUR USE OF THE SERVICES IS AT YOUR OWN RISK. THE
SERVICES ARE PROVIDED ON AN "AS IS" AND "AS AVAILABLE"
BASIS; (b) YOU HAVE NOT RELIED ON ANY STATEMENT,
INFORMATION OR ADVICE FROM PEARSON'S REPRESENTATIVES
OR RESELLERS WHICH WOULD BE DEEMED TO BE A WARRANTY
OF THESE SERVICES OR FORM THE BASIS FOR ANY LIABILITY OF
PEARSON; (c) TO THE FULLEST EXTENT PERMITTED UNDER
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APPLICABLE LAW, PEARSON AND ITS LICENSORS AND
CONTRACTORS EXPRESSLY DISCLAIM ALL WARRANTIES AND
CONDITIONS OF ANY KIND, WHETHER EXPRESS, IMPLIED,
INCLUDING, BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NON-INFRINGEMENT.
NEITHER PEARSON NOR ITS LICENSORS MAKE ANY
REPRESENTATION OR WARRANTY THAT: (a) THE SERVICES OR
YOUR USE THEREOF WILL BE UNINTERRUPTED OR ERROR-FREE;
(b) THE RESULTS THAT MAY BE OBTAINED FROM THE USE OF THE
SERVICES WILL BE ACCURATE OR RELIABLE; OR (c) THE
SERVICES WILL MEET YOUR REQUIREMENTS.
SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF
IMPLIED WARRANTIES, SO THE ABOVE EXCLUSIONS MAY NOT
APPLY TO YOU.
20. Limitation of Liability
IN NO EVENT SHALL PEARSON OR ITS EMPLOYEES,
OFFICERS, AGENTS, CONTRACTORS OR LICENSORS BE LIABLE
FOR ANY COMPENSATORY, INCIDENTAL, DIRECT, INDIRECT,
SPECIAL, PUNITIVE, OR CONSEQUENTIAL DAMAGES OF ANY KIND
-- INCLUDING, WITHOUT LIMITATION ANY CLAIMS OR DAMAGES
BASED ON YOUR USE OF OR INABILITY TO USE THE SERVICES,
ANY THIRD PARTY WEBSITES, OR APPLICATIONS ACCESSED
THROUGH THE SERVICES, DAMAGE TO PROPERTY, THIRD PARTY
CLAIMS, LOSS OF PROFITS, GOODWILL, DATA, OR OTHER
INTANGIBLE LOSSES, LOSSES CAUSED BY YOUR RELIANCE ON
ANY CONTENT OR INFORMATION PROVIDED THROUGH THE
SERVICES, AND/OR ANY OTHER LOSSES OF ANY KIND ARISING
FROM YOUR USE OF THE SERVICES. PEARSON'S MAXIMUM
AGGREGATE LIABILITY UNDER THIS EULA WILL IN NO EVENT
EXCEED THE TOTAL FEES PAID TO PEARSON BY YOU FOR THE
SPECIFIC SERVICES FROM WHICH THE LOSS ARISES. THE
LIMITATIONS SET FORTH IN THIS SECTION SHALL APPLY
WHETHER SUCH LIABILITY IS ASSERTED ON THE BASIS OF
CONTRACT, TORT, OR OTHERWISE, EVEN IF PEARSON HAS BEEN
ADVISED OF THE POSSIBILITY OF ANY SUCH LOSS OR DAMAGE,
AND/OR IF ANY OF THE LIMITED REMEDIES IN THIS EULA FAIL
THEIR ESSENTIAL PURPOSE.
NO ACTION, REGARDLESS OF FORM, ARISING UNDER THIS
EULA MAY BE BROUGHT BY YOU MORE THAN ONE YEAR AFTER
THE FACTS SUPPORTING THE CAUSE OF ACTION HAVE BECOME
KNOWN, OR REASONABLY SHOULD HAVE BECOME KNOWN TO
YOU. NOTHING IN THIS EULA IS INTENDED TO EXCLUDE OR
LIMIT ANY CONDITION, WARRANTY, RIGHT OR LIABILITY WHICH
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MAY NOT BE LAWFULLY EXCLUDED OR LIMITED UNDER
APPLICABLE LAW. ACCORDINGLY, ONLY THE LIMITATIONS
WHICH ARE LAWFUL IN YOUR JURISDICTION WILL APPLY TO YOU
AND IN SUCH INSTANCES OUR LIABILITY WILL BE LIMITED TO
THE MAXIMUM EXTENT PERMITTED.
NEW JERSEY RESIDENTS OR PERSONS ACCESSING THE
SERVICES FROM NEW JERSEY ARE NOT SUBJECT TO THIS ONE
YEAR LIMITATION PERIOD. SUCH PERSONS SHOULD ALSO
REVIEW SECTION 28 BELOW.
21. Representation and Warranty; Indemnity
As a condition of your use of the Services, you warrant and represent to
Pearson that you are an Authorized User and will not use the Services for any
purpose that is unlawful or prohibited by this EULA. To the fullest extent
permitted by applicable law, you agree to defend, indemnify and hold harmless
Pearson and its employees, officers, agents, contractors, and licensors from any
claims, damages, expenses, or liabilities arising from or in any way related to any
violation of this EULA or unauthorized use of the Services.
22. Choice of Law and Forum
You agree that this EULA shall not be governed by the United Nations
Convention on Contracts for the International Sale of Goods and that any and all
actions, disputes or controversies relating to this EULA or your use of the
Services (each a "Claim") shall be subject to the terms of this provision. Except as
provided below, (a) you submit to the personal and exclusive jurisdiction and
venue of the courts located within the County of New York, State of New York
("Chosen Forum") with respect to any Claim, (b) irrevocably consent to the
service of process via email, personal delivery, or mailed by certified or registered
mail, return receipt requested, to the mailing address set forth in your User
Account; and (c) agree that any Claim will be governed by and construed subject
to laws of the State of New York ("Chosen Law"). If you reside in Canada, the
Chosen Forum shall be the courts located in the province of Ontario and the
Chosen Law shall be the laws of Ontario and the laws of Canada applicable
therein, without giving effect to its conflict of law principles. If you reside outside
of the US and Canada, the Chosen Forum shall be the courts located in England
and the Chosen Law shall be the laws of England, without giving effect to its
conflict of law principles. Nothing in this paragraph is intended to limit or
contravene the applicability of the local privacy and data security regulations
which would otherwise govern the collection, disclosure and use of your Personal
Information.
23. United States Export Requirements
This EULA and your use of the Services are subject to US regulations and
laws which restrict the export by Pearson or its contractors and licensors of
certain materials and technical data. You agree not to transfer, directly or
indirectly, by electronic means or otherwise, any Services to any country, or to
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any agent, representative, or foreign national of any country, for which the U.S.
Government or any agency thereof requires an export license or otherwise
restricts such exports. Pursuant to current restrictions of the U.S. Government,
nationals of Cuba, Iran, Myanmar (Burma), North Korea, Sudan and Syria may
not use or access the Services at this time.
24. DMCA and Notices of Inappropriate Content
If you have any copyright concerns about any materials posted on the
Services by others, or otherwise want to report inappropriate content on the
Services, please let us know. We comply with the provisions of the Digital
Millennium Copyright Act applicable to Internet service providers (17 U.S.C.
Section 512). Unless otherwise stated in any specific DMCA designation provided
by Pearson, please provide us with written notice ("Notice") by contacting our
Designated Agent at the following address:
DMCA Designated Agent
Pearson Education, Inc.
221 River Street
Hoboken, NJ 07030
email: pearsondmca.agent@pearson.com
If you are a copyright owner or authorized agent of a copyright owner and
believe in good faith that copyrighted work has been copied, adapted, reproduced
or exhibited through the Services in a manner that constitutes copyright
infringement, you may submit written notification of the claimed infringing
activity to our Designated Agent. To be effective, the Notice must include the
following:
o A physical or electronic signature of the owner, or a person authorized to
act on behalf of the owner, ("Complaining Party") of an exclusive right
that is allegedly being infringed upon; Information reasonably sufficient to
permit Pearson to contact the Complaining Party, such as an address,
telephone number, and if available, an electronic mail address;
o Identification of the allegedly infringing material on the Services
("Infringing Material"), and information reasonably sufficient to permit
Pearson to locate such material on the Services; Identification of the
copyrighted work claimed to have been infringed upon ("Infringed
Material"), or if multiple copyrighted works on the Services are covered
by a single Notice, a list of each copyrighted work claimed to have been
infringed (please be specific as to which Infringing Material is infringing
on which Infringed Material);
o A statement that the Complaining Party has a good faith belief that use of
Infringing Material in the manner complained of is not authorized by the
copyright owner, its agent, or the law; and
A statement that the information in the Notice is accurate, and under
penalty of perjury, that the Complaining Party is the owner or is authorized to act
on behalf of the owner of an exclusive right that is allegedly infringed.
25. Reporting other Prohibited Content
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Pearson also encourages you to report to dmca.agent@pearsoned.com any
content on or accessible through the Services which you believe contains
infringing content, malicious code, or any offensive, libelous, or otherwise illegal
or that is otherwise prohibited under this EULA. To ensure Pearson can quickly
respond to the issue, your email should include: the originating Pearson page
URL; the linked page URL; a description of the content in question and the basis
upon which you believe the content is prohibited or otherwise inappropriate; and
the contact information through which Pearson may best reach you if you are
willing to further assist Pearson in its investigation.
26. Miscellaneous
This EULA is personal to you, and you may not assign, transfer or
delegate your rights or obligations under this EULA to anyone. Pearson may
assign or delegate its rights or obligations under this EULA, in whole or in part,
subject to Pearson's right and obligations under this EULA and any agreement it
may have with your Institution. In the event that any provision of this EULA is
held by a court of competent jurisdiction to be invalid or unenforceable for any
reason, the remainder of this EULA shall remain valid and enforceable according
to its terms. This EULA is the entire agreement between Pearson and you with
respect to the Services and cannot be modified absent a signed written agreement.
Headings in this EULA are for your convenience only and do not have any legal
meaning or effect. If Pearson waives or fails to enforce any term or condition of
this EULA on any one or more occasions, whether by conduct or otherwise, its
waiver or failure to enforce such terms will not prevent Pearson from enforcing
any terms or condition of this EULA at any other time. The meaning of this
EULA cannot be changed by your or Pearson's conduct, even if repeated, or by
any custom or practice of others engaged in the same or similar businesses. In
addition to being a part of the registration form, this EULA is accessible through a
link on the Services so that you may reference it at any time. It is the express wish
of the parties that this EULA and all related documents be drawn up in English.
C’est la volonté expresse des parties que la présente convention ainsi que les
documents qui s’y rattachent soint rédigés en anglais.
27. Provisions Not Applicable in New Jersey
Pursuant to the New Jersey Truth in Consumer Contract Warranty and
Notice Act, the following provisions in this Terms of Use do not apply to those
persons covered by that law such as residents of the State of New Jersey or
individuals accessing the Services from within the State of New Jersey: Sections
16 and 19-22.
Version: 1.2
Last Revised: May 18, 2018
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Appendix H: Palouse Mindfulness Sitting Meditation Script

Sitting Meditation Script
[ Free audio recording of this meditation and others are available on the Palouse
Mindfulness website ]
This segment guides you through a sitting meditation with breath as the primary object of
awareness... Arranging to spend this time in a comfortable but attentive posture,
preferably sitting up without letting back for support, if that’s possible for you. Sitting in
a dignified posture, head balanced on shoulders, arms and hands resting in a comfortable
position.
This is a time to switch from our normal mode of doing and moving and reacting to one
of simply being. Just be attentive to what’s happening within your own awareness, right
here and right now.
And as you sit, just noticing sensations of breath.
Just noticing how your abdomen moves on each in-breath and out-breath, the movement
of air through your nostrils, a slight movement of chest and shoulders.
Just bring your awareness to your breath cycle and wherever it is the most vivid, whether
it be your tummy, your chest or your shoulders, or the movement of air through your
nostrils...
Noticing the entirety of breath, from the movement of the air coming in, and filling the
lungs, and extending the abdomen slightly, the movement of air going out, and being
aware of the pause, the stopping point, in between the in-breath and the out-breath, and
the out-breath and the next in-breath. It’s all one movement, even through the changing
of direction; just notice where that pause is... seeing to what degree you can be aware of
your whole entire cycle... recognizing that each part of the cycle is different from the
other part... and this time through maybe different than the last time through, and each
one is absolutely unique in its own way, if you pay attention.
You’ll notice your attention from time to time shifting away from breath. The mind may
wander into fantasies, or memories, thoughts of the day, worries that you might have,
things you need to do... and without giving yourself a hard time when you notice that
that happened, gently but firmly bring your attention back to the sensations of breathing...
the actual physical sensations of breath as it moves through your body.
Being aware of where the mind goes... gently shifting your awareness to sensations of
breath...
And notice the tendency to want TO CONTROL your breathing... Let the quality of
attention be light and easy... one of simply observing and noticing... just as if you were
on a float on a gently undulating sea... where you’re up with one wave and down with
the next... you don’t control the duration of the wave, or the depth between the waves;
you’re just riding...
And just gently coming back to sensations of breathing...
You may notice that there are SOUNDS in addition to the sounds that come from this
recording... sounds of traffic or movement, or something else going on... and just notice
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that your attention has moved to that perception of sound... just staying with it long
enough to notice the quality of the sound... sound is vibration, tone, volume or intensity...
being aware of the mind to label sound, as traffic, or as voices, or as music... and coming
closer to the sound as it hits your ear drums... quality or pitch or rhythm or intensity...
separating out the actual reception of sound from the labels we put on it...
And if you’ve been paying attention to sound or noticing that you’ve gotten off to
noticing the perception of sound, bring your attention once again back to breath... letting
your breath be your anchor of awareness... so that each time your awareness goes
somewhere else, just gently coming back to breath, without judgment or any upset if you
can do that. If you see that my attention has gone somewhere else, just coming back to
breath...
And noticing the tendency TO HAVE AN OPINION about things... about liking the way
things are going right now... not liking it, finding it uncomfortable; that too can be an
object of awareness... just noticing that you have an opinion about things often. So, that’s
my liking mind; it’s liking this. So that’s my critical mind that would rather have things
be different than they are... and that too can be noticed... building the capacity to notice
liking or disliking... and not to have to do anything about it... how freeing that is!
And as you notice that happening, just bring your awareness to the physical sensations of
breath... wherever it’s most vivid for you... just riding the entire cycle, one cycle after
another.
You may notice your attention shifting to BODY SENSATIONS, of achiness or
discomfort... of tension... and as you notice these sensations of discomfort that happen for
you, there’s several things which can be done with just the sensation, and one is to, if it’s
one that can be remedied by shifting a little bit, one way to deal with the sensation is to
allow yourself to shift, but in doing that, first becoming aware of the sensation, noticing
precisely where the tension or the achiness might be, and once you’re aware of where that
is, developing an intention to move, and moving mindfully, and with full intent to make
that motion. That’s one way to deal with strong sensation. A second way, and neither one
is better than the other is, as long as full awareness is brought to all parts, is to notice that
sensation... noticing it in its fullness... being curious about the extent of it... how your
experience of it is at the moment... the actual physical sensations of tension or of
throbbing, or of tightness, or of pulling, or tingling. And the second way of dealing with
it is just to notice that it’s possible to stay for a moment longer with that sensation,
experienced as pure sensation, without the labels of discomfort, or of tension, or of
achiness; just noticing just where it is... noticing your experience of it... and staying with
it, without having to react to it, just for the moment...
And if your attention keeps getting called back to that area of intense sensation, knowing
you have those 2 choices; of forming an intention to do something about it, and mindfully
doing it, but forming intention first; or bringing your attention and intention right in to it.
Be curious about it: How big is it? How long is it? What quality does it have? How is it
changing over time?
And wherever the mind goes, in terms of thoughts, to liking or disliking, perceptions or
sensation, or hearing of sound, or feelings of peace or of sadness, or frustration, or of
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anticipation; just noticing these raw thought forms, and bringing awareness to sensations
to the movement of breath...
And being curious about breath... observing that no 2 breaths are exactly the same...
And seeing if it is possible to have a FRIENDLY ATTITUDE toward whatever comes
into your awareness... now if your mind has gone off on a fantasy or a thought, or a
judgment, or a worry, or a sensation, or a sound, just in a friendly way notice that this is
happening and coming back to breath. Recognizing that the entire cycle of awareness is
important to this experience, including the movement from breath, and including the
coming back...
And nothing to do but ride the waves of breath...
Seeing if it is possible in those moments when your awareness is gone somewhere else...
noticing how that flicker of attention happens, that moment when you realize it is
somewhere else, somewhere other than breath, and at that moment seeing if it is possible
of having an attitude of CELEBRATION, of congratulation, of recognition that this is a
moment of awareness. You acknowledge yourself for noticing you’ve gone somewhere
else. And just easily bring your attention back to breath... in a friendly and a nonjudgmental way.
As this meditation comes to an end, recognizing that you spent this time intentionally
aware of your moment to moment experience... nourishing and strengthening your ability
to be with whatever comes your way... building the capacity for opening the senses... to
the vividness, to the aliveness of the present moment... expanding your skill to be
curious, and available, about whatever presents itself... without judgment.
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Appendix I: Debriefing Resources
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Appendix J: Figures
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Figure J1. BSI Pre and Post-scores for treatment group (n = 29) represented by raw score
for the Global Severity Index (GSI) and normed for non-patient population.
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Figure J2. BSI Pre and Post-scores for control group (n = 28) represented by raw score
for the Global Severity Index (GSI) and normed for non-patient population.
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Figure J3. WMS-IV: Scaled Score Reporting with Frequencies of Treatment and Control
Group Scores for LMI, VRI, LMII, VRII

